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I. SUMMA.t<Y 

Permethrin, a synthetic pyrethroid pesticide, is toll manufac
tured for ICI Americas Inc. by the Vertac Chemical Corp. Seve
ral wastewater streams result from the manufacture of perme th
rin . All of the waste streams contain materials at concentra
tions that are reported to be toxic to fish and other aqua tic 
organisms. The volume of wastewater generated from perme t hrin 
production at Vertac is about 12,000 gallons per day. 

Due to increased economic concern about the present method of 
permethrin wastewater disposal employed by Vertac (deep - well 
injection), a study was initiated to determine the most attrac
tive alternative to deep well injection . The study included 
characterization of the wastewater streams and evaluation of 
various treatment technologies. Extensive laboratory testing 
was conducted using activated carbon treatment alone and in 
conjunction with biological treatment. Biological treatmen t 
alone was evaluated. Radiological destruction was evaluated on 
a very l i mited basis. 

Initially, the study was directed at treatment of only the 
wastewaters resulting froill permethrin process operations . 
Based on results of the treatabil ity work, the study was re 
directed to place primary emphasis on treatment of the perm eth
rin wastewater in the Vertac wastewater treatment system . Ad
ditional treatment technologies were not evaluated due to the 
results of the biological treatment program. 

The results of the study indicate that biological treatment 
with or without activated carbon pretreatment is a feasible 
alternative to deep - well disposal. Organic removals (as COD 
and BOD) of greater than 90% can typically be expected . Based 
on laboratory results, permethrin wastewater can also be suc
cessfully treated when combined with other Vertac wastes in the 
Vertac wastewater treatment plant . Organics removals in this 
instance are typically greater than 80%. 

Permethrin and its analogs wer e removed in the laboratory scale 
biological treatment systems, but not to levels reported to be 
non-toxic to fish. It is possible to reduce the permethrin 
concentration of the wastewater to below toxic levels using ac
tivated carbon, but very high dosages are required . While ac 
tivated carbon removes permethrin and its analogs, it does no t 
significantly reduce the organic content of the wastewater. 
Pretreatment of the wastewater with carbon resulted in a slight 
improvement in the removal of organics in the biological treat
ment system . 

The permethrin wastewater also contains chlorides and some met
als in concentrations that are reported to be toxic to fish . 

- 1 -



., 

•. 

• • 
This testing demonstrated that the biological treatment system 
could operate satisfactorily with these levels of contaminants. 

The degree of permethrin destruction obtained using 
radiological treatment is not considered sufficient to warrant 
further testing. 

The basic recommendations resulting from this study are to: 

o Implement treatment of the permethrin process wastewater in 
the Vertac biological treatment system . 

o Investigate alternative methods of reducing and/or control
ling the permethrin content of the permethrin process waste
water . 

o Install the necessary equipment for collection and analysis 
of the permethrin process wastewater prior to introduction 
into the Vertac treatment system. Wastewater found to be 
unsatisfactory for introduction into the system will require 
alternative disposal. Pretreatment with activated carbon 
may be an appropriate alternative. 
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INTRODUCTION 

Permethrin, a synthetic pyrethroid insecticide, is toll manu
factured for ICI Americas Inc. by Vertac Chemical Corporation 
at their West Helena, Arkansas Plant. All of the permethrin 
process wastewater is collected at the site, neutralized and 
sent off- site for deep-we 11 disposal. Rising transportation 
and well - head costs prompted this investigation of alternative 
treatment methods to realize the cost savings associated with a 
less expensive treatment alternative . 

The objective of this study was to evaluate alternatives t o 
deep-well injection for disposal of wastewater generated during 
the production of permethrin . Initial efforts were directed 
toward treatment of the permethrin wastes alone to avoid possi
ble contamination of the Vertac wastewater treatment plant . 
The study was later modified to place primary emphasis on 
treatment of permethrin wastewater combined with other site 
wastewaters in the Vertac treatment system. This report pre 
sents the results of an evaluation of the various treatment 
alternatives and pertinent data obtained during the course of 
the study. 

Ill . BACKGROUND 

A. Permethrin Process 

The permethrin process consists of the alkaline hydrolysis 
of the permethrin acid ester to permethrin acid, the acidi
fication of the permethrin acid via reaction with thion yl 
chloride to permethrin acid chloride, followed by the con
version of the permethrin acid chloride via reaction with 
3- phenoxybenzyl alcohol to permethrin . 

Wastewater from the process consists of brine washes, 
scrubber liquor, steam jet condensate (including pad drain
age) and aqueous layers from toluene strips . Table 1 con
tains a listing of the various point sources of wastewater 
and approximate daily discharges in pounds and in gallons . 

B. Toxicity of Permethrin and Its Analogs 

Various toxicity studies have been performed on permethrin 
and its analogs. Of primary interest are those which used 
aquatic species (see Table 2) since the majority of waste
water treatment technologies provide for eventual discharge 
of the treated wastewater to a receiving body of water. It 
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can be seen from Table 2 that permethrin is more toxic than 
the analogs and its removal from the wastewater is of pri
mary concern. Permethrin acid removal ranks second in im
portance since it is a degradation product of both permeth
rin and permethrin acid chloride, as well as a hydrolysis 
product of the permethrin acid ester. 

C. Literature Search and Previous Studies 

A literature search was conducted to determine if any per
methrin-specific treatability studies had been performed in 
the past. Other than limited work performed by ICIA on 
various process effluents, none was found to be published. 
A review of the literature, however, produced diverse 
treatment schemes for other pesticides . These treatment 
methods were considered as options for the disposal of the 
permethrin wastewater . 

The bulk of the available information on permethrin dealt 
with its degradation in soil and toxicity studies for prod
uct registration application to the EPA. A Permethrin Pro
cess Package prepared in January, 1977, by the Chemical En
gineering Laboratories at Atlas Point indicated that efflu
ents were to be saved until a suitable disposal technique 
was developed . Disposal of the waste effluents from per 
methrin manufacturing at Huddersfield Works in the UK is to 
either the "effluent drain 11 or the "Central Neutralizing 
Plant" prior to transfer of the wastes to a local sewage 
works for treatment. Treated effluent is eventually dis 
charged to a river. 

An initial review of the environmental aspects of permeth
rin was performed by Environmental Engineering in early 
1977 . At that time three types of treatment: Alkaline Hy
drolysis, Biological Degradation and Activated Carbon Ad
sorption were proposed for investigation . 

Effluent samples were obtained from the UK for use in the 
hydrolysis study. A weighted composite of the three prin
cipal process waters, i .e . , hydrolysis step acid and brine 
washes and permethrin final brine wash, was used in this 
study. Base catalyzed hydrolysis of permethrin results in 
a breakdown of the molecule into 3-phenoxybenzyl alcohol 
and permethrin acid. An idealized kinetic study of the hy 
drolysis in deionized water gave measureable results, how
ever, similar studies done in the actual process effluent 
were inconclusive . The disappearance of the permethrin 
could not be measured because of interference from other 
impurities. It was recommended to conduct trial treatments 
with subsequent neutralization and fish toxicity evalua
tions, but this was not pursued further . 
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The biological degradation study was performed using per
methrin process effluent composites obtained from Vertac 
and consisted of microbial inhibition testing, air strip
ping and bench-top biological treatment with treated efflu
ent fish toxicity testing. Results of the microbial inhi
bition testing indicated inhibition at permethrin process 
effluent concentrations exceeding 10% by volume, thus dilu
tion of the waste would be required for successful biologi
cal treatment. 

Air stripping was also performed to determine the extent of 
removal of volatile organics in the wastewater. Experimen
tal results showed a 47% reduction in COD after 4 hours and 
a 68% reduction after 24 hours. This indicates that if the 
wastewater is introduced into an aerated biological treat
ment system, a significant fraction of the organics may be 
removed before the biological mass can utilize them as a 
source of energy and carbon for cell synthesis. 

The bench-top biological treatment study commenced with a 
40-day sludge acclimation period using a ten-fold dilution 
of the permethr in wastewater composite. Following this a 
batch reactor was set up using the acclimated sludge and 
fed with the diluted wastewater at a food to microorganism 
(mass of biochemical oxygen demand, BOD, to mass of vola
tile suspended solids, VSS, under aeration) ratio of 0.40 . 
The combined action of biological degradation and air 
stripping resulted in greater than 95% COD removal after 4 
hours. Permethrin was reduced fro1n an initial concentration 
of greater than 0.1 mg/1 to a residual concentration of 
less than 0.02 mg/1. 

The batch reactor was operated for a time period to produce 
sufficient effluent for static bioassay studies. Fathead 
minnows, Pimephales promelas, were used as the test orga
nism. The results of the bioassay were not considered val
id since all of the fish in the control unit died; the 
testing was not repeated due to the lack of sufficient ef
fluent sample. 

The proposed evaluation of activated carbon adsorption for 
permethrin wastewater treatment was to commence after the 
biological evaluation. At that time a toll manufacturer, 
Vertac Chemical Corp., had been selected for the production 
of permethrin with deep-well disposal being used for the 
disposal of the process effluents. Therefore, the adsorp
tion study was not conducted. 
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Research into carbon adsorption for pesticide removal from 
wastewater was also conducted at the ICIA Biological Re
search Center in Goldsboro, NC . Activated carbon ad sorp
tion, followed by biological degradation, was evaluated for 
treatment of the wastewater generated at the research fa
cility. The wastewater contained herbicides such as tria
zines, substituted ureas and dinitroanilines, fungicides 
such as dithiocarbamates and pyrimidines and insecticides 
including carbamates, synthetic and natural pyrethroids, 
organophosphates and biologically derived pesticides. 
Based on the results of this testing, a treatment system 
consisting of activated carbon adsorption, using a dosage 
of one gram per liter, followed by an activated sludge sys 
tem and effluent polishing was installed. During the ini
tial six-month operating period the average concentration 
of the synthetic pyrethroids in the influent to the treat
ment plant was about 700 parts per billion. The activated 
sludge effluent averaged about 1.9 parts per billion . 

Results of previous studies indicated that act ivated carbon 
and/or biological treatment might be feasible disposal 
technologies for permethrin process wastewater . Thes e 
treatment methods were included in the proposed test pro
gram . 

D. Vertac Wastewater Treatment System 

The Vertac wastewater treatment system is a biological sys
tem consisting of an equalization pond ( 8,000,000 gallons 
capacity) followed by an aeration pond (600,000 gallons ) , 
clarification and a final pol ish pond ( 4, 000,000 gallons 
capacity). Discharge from the final polish pond is pumped 
to the Mississippi River. 

The system operates with no provisions for nutrient supple
mentation or excess solids disposal. The clarifiers are 
used to return biological solids to the aeration basin. 

The polish pond is used as a settling basin for solids 
overflowing the clarifiers with some organic removal due to 
anaerobic degradation. 

IV. CHARACTERIZATION OF PERMETHRIN PROCESS WASTEWATER 

Previous analyses of the wastewater had been performed on com
posites of the various process effluents, but were minimal i n 
information. In order to determine whether all, or only por
tions, of the wastewater could be successfully treated by spe
cific treatment technologies it was necessary to thoroughly 
characterize each process wastewater stream. Ten process 
wastewater sources, as listed in Table 3, were identified for 

- 6 -



r----------------- ----------------

., 

v. 

• • 
characterization. Some of the sources were to be eliminated in 
the future by either recycling or reprocessing. Based on the 
source of the wastewater, various analyses were performed on 
samples from two or three different permethrin production runs 
at Vertac. The results of these analyses are presented in Ta
ble 4. 

It can be seen that each of the various wastewater sources con
tains permethrin analogs in concentrations above the fish tox
icity limits listed in Table 2. Thus, no one effluent source 
could be selected for possible treatment on an individual ba 
sis to eliminate the toxic characteristics of the wastewater. 
Carbon adsorbable organics analyses indicated that some com
p ound s, not specifically identified, are removed by carbon ad 
sorption. Therefore, the use of activated carbon adsorption as 
a treatment alternative was to be investigated. Or ganics con
centrations, as chemical oxygen demand (COD) or total organic 
carbon (TOC), due to th e methanol and toluene, were more than 
sufficient to warrant examination of biological treatment. 
However, the nitrogen and phosphorus levels in the wastes indi
cated that nutrient supplementation would be necessary for bio
logical treatment. The effects of the high organic concentra
tions on various disposal options would have to be considered 
as would t he other analytical results, i n determining which 
disposal options to investigate further. 

OPTIONS FOR DISPOSAL 

Various pesticide treatment systems are cited in the litera
ture, however, not all work as efficiently for one class of 
pesticides (halogenated organic, organophosphorus, organonitro
gen, etc . ) as they do for another . In fact , treatment systems 
for pesticides within a class grouping are frequently dissimi
lar in order to achieve maximum removal of the specific pesti
cide. Very little has been published on the removal of pyre
throids. The typical treatment is either incineration or deep
well injection. 

Disposal options for pesticides which might apply to permethrin 
process wastewater are listed in Table 5. Most are standard 
wastewater treatment technologies and are usually used in com
binations to produce a system for total toxicant removal as 
part of the wastewater treatment process. Two of the options, 
metallic couples and gamma radiation, are somewhat experimental 
at the present time. Their applicability has been demonstrated 
at the bench- top and pilot plant scale, however, the results of 
plant scale investigations have not been published . 

In s elect ing disposal options for further evaluation several 
items had to be considered . Specifically considered were the 
results of previous studies, the wastewater characteristics and 
ease of operation and completeness of the treatment sy stem. 
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Additionally, rather than evaluate every selected disposal op
tion on each of the six wastewater sources listed in Table 1, 
only combinations of the various wastewater streams were to be 
evaluated . Production process flow conditions indicated that 
aqueous brine washes should be combined. A second combination 
was the scrubber liquor and the water layers from the toluene 
strips and the steam jet condensate . A third combination con
sisted of a composite of all six sources . 

Of specific interest were the organics (as COD), chlorides and 
perrnethrin and its analogs concentrations which could be ex
pected in each of the three combinations. Using results from 
the characterization analyses these concentrations were calcu
lated and are listed in Table 6 . These are average concentra
tions based on three samples from each source . The concentra
tions were used to determine which disposal options warranted 
further evaluation . Not all permethrin analog analyses were 
performed on each sample. 

Table 7 outlines the initial program for evaluation of those 
treatability processes considered most likely to be feasible 
for treating the permethrin wastewater. Previous soil adsorp 
tion and degradation studies indicated that the permethrin 
would probably be amenable to activated carbon and biological 
treatments. However, it was not known what effect the high 
chloride concentration of the waste would have on these dispos
al options . Reverse osmosis was eliminated as a treatment pro
cess since all organics with a molecular weight greater than 
200, i . e., permethrin analogs, would be retained in the concen
trated salt solution, which was intended for reuse in the pro
cess, rather than in the permeate . Ion exchange desalination 
treatments, however, were included in the disposal options for 
evaluation since the salt could possibly be reclaimed for reuse 
and the effluent liquor be treated further by activated carbon 
and/or biological means . Chemical treatment, incineration and 
radiological destruction (photolysis) were to be examined only 
if the above treatment alternatives were not satisfactory . 

VI. TEST PROGRAM 

A. Characterization of Wastes 

All permethrin process wastewater used as influent feed 
during the treatability study was analyzed for various pa
rameters. These analyses were performed in order to con
firm and update the data from the initial characterization 
study . Also, all of the Vertac plant wastewater which was 
used during the study was analyzed for various parameters 
to more fully characterize their waste. The wastewater was 
taken from the equalization pond at the Vertac plant. 
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B. Activated Carbon Treatment Evaluation 

Activated carbon adsorption was selected as the treatment 
option for initial evaluation. If this option proved suc
cessful in remov ing toxics (permethrin and its analogs) , 
the wastewater might then be amenable to treatment in a 
biological treatment system. It would be necessary to 

·• dispose of spent carbon using this opt ion. Landfarming, 
secure landfill or incineration are possible disposal 
methods for the spent carbon~ 

A screening study was conducted at the Vertac plant using 
fresh waste samples to prepare the combined wastewater 
streams; i.e., brines, scrubber /condensates and all streams 
combined. The objective of the screening study was to se
lect an activated carbon which would be effective i n remov
ing permethrin analogs from the wastewater. Eight ICIA 
DARCO® activated carbons (HOB, HOC, HDH, HDJ, G-60, KB, 
S-51 and HD-3000) were evaluated . Rapid COD analyses were 
performed at Vertac on as is, filtered and activated carbon 
treated and filtered composite samples . This data was used 
as the basis for the later phases of the screening study. 
Some samples were sent to the Atlas Po int Analytical Labo
ratory for COD and BODs analyses and microbial inhibition 
testing and the to the Corporate Research Laboratory for 
permethrin analogs analyses by GLC. 

Based on the results of the screening study, portions of 
each batch of permethrin wastewater used in the subsequent 
testing were treated with 4 grams per liter of the HOC and 
analyzed for various parameters. Testing was performed to 
develop a permethrin adsorption isotherm for the HOC . Sam
ples of some effluents collected during the biological 
testing were also treated with HOC to evaluate the use of 
carbon as post treatment to a biological treatment system. 
Additionally, each of the spent carbon samples was air
dried and subjected to the EPA Extraction Procedure test to 
determine whether significant amounts of adsorbed contami
nants would leach from the carbon. 

C. Biological Treatability Evaluation 

1. Microbial Inhibition Testing 

The microbial inhibition testing was conducted to pro
vide preliminary data on the potential toxicity to mi 
croorganisms associated with biological wastewater 
treatment. Rather than determining the microbial toxic 
limit of the three wastewater combinations, a logarith
mic series of four dilutions was established for each 
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combination. The dilutions were based on the daily 
flows of each combination of waste streams combined 
with the expected Vertac influent flow rate of 90,000 
gallons per day . Under expected operating conditions 
the brines, scrubber/condensates and total composites 
would comprise approximately 6 . 5%, 6.0% and 11 . 8%, re
spectively, of the volume of influent to the Vertac 
waste treatment system. If no microbial inhibition oc
curred at these percentages it would be considered safe 
to proceed with the biological treatability studies . 

Laboratory Scale Determi nation of Optimum Food - to - Mi 
croorganism ~atio 

In January 1980, laboratory- scale biological treatabil 
ity studies were initiated. For convenience, the stud
ies were conducted at the Atlas Point site on wastewa
ter samples received from Vertac. Six ten-liter bench
top activated sludge units were started using municipal 
sewage sludge as seed . Four units, Tanks 3-6, were fed 
activated carbon treated permethrin wastewater at .F/M 
ratios of approximately 0 . 25, 0.40, 0 . 55 and 1. 0, re
spectively, to determine the optimum organics loading 
to provide adequate treatment in a biological system . 
Another unit, Tank 2, was fed only 11 as is 11 permethrin 
wastewater at an F/M of approximately 0 . 40 to ascertain 
its effect on a biological treatment system. The re 
maining unit, Tank 1, was fed a composite of activated 
carbon treated permethrin wastewater and Vertac process 
waste from the wastewater treatment plant equalization 
pond to determine if the permethrin wastewater could be 
combined with the Vertac wastes and treated in a bio
logical system . 

All feed solutions to the activated sludge reactors 
were neutralized to a pH of approximately 7 and were 
supplemented with sufficient nitrogen and phosphorus to 
satisfy the BOD (biochemical oxygen demand): N: P ratio 
of 100:5:1 prior to their introduction. Flow rates to 
the units were established based on expected mixed li
quor volatile suspended solids, MLVSS, levels ( .......... 3000 
mg/1), organics concentration (/V'50, 000 mg/ 1 BoD5), 
permethrin wastewater flow 0v12,000 gpd), current Ver
tac wastewater flow f.t-7, 000 gpd) and the size of the 
aeration section of the bench-top unit (rv7.5 liters ) 
versus that of the Vertac Plant aeration basin (500,000 
gallons) . Flow rates were kept constant during the 
study and mixed liquor suspended solids were removed 
from the units, as required, to maintain an MLVSS level 
of about 3000 mg/1 . 
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3. Laboratory Scale Operation at Optimized Food-to-Micro

organism Ratio 

4. 

Based on the results of the initial phase of the bio 
logical treatability study and to gather additional 
data, Tanks 2 and 3 were kept operating until November, 
1980 . 

In March, the flow rates to both units were identically 
set to operate at an F/M of about 0 . 25, based on the 
organic level of the feed at that time. The flow rates 
were kept relatively constant during the remainder of 
the study. The mixed liquor suspended solids were re
moved, as required, to maintain an MLVSS concentration 
of about 3000 mg/ l. When the solids decreased below 
the 3000 mg/1 level, no attempt was made to adjust the 
flow rates to compensate for solids loss . Thus, part
way through the study period the F /M values for the 
units became greater than 0.25. 

Scaled - Up Operation at Optimized Food -To-Microorganism 
Ratio 

Based on initial test results the emphasis of the study 
was directed toward treatment of the perrnethrin waste
water at the Vertac Plant . In order to gather suffi
cient data on biodegradation of the permethrin analogs 
it was necessary to scale-up the study to collect ade
quate amounts of effluent for GLC analyses and to con
duct fish bioassays. A 25 - gallon reactor, Tank A, was 
started using municipal sewage seed . Influent feed 
consisted of a 50 /50 composite of activated carbon 
treated permethrin wastewater and Vertac plant equali
zation pond wastewater based on expected waste flows of 
12,000 gpd for each. The flow rate to the unit was 
proportionately set based on a comparison of the vol
umes of the Tank A aeration section and the Vertac aer
ation basin . Further into the study a side-by- side 
comparison of "as is" and activated carbon treated per
methrin wastewaters, respectively, combined with Vertac 
plant wastewater was initiated. The contents of Tank A 
were split in half to start a second 25 - gallon unit, 
Tank B, which would be fed a 50/50 composite of "as is" 
permethrin and Vertac plant wastewaters. 

5 . Fish Bioassays 

Effluents from Tanks A and B treating combined Vertac 
and permethrin wastewaters were retained throughout the 
test period for fish bioassay testing. Aeration was 
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provided to the effluent collection containers to keep 
the effluent from turning anaerobic. Various chemical 
analyses were also performed on the effluents for cor
relation to fish bioassay results. 

This testing was conducted to determine the toxicity of 
the treated effluents to the test organism, fathead 
minnows (Pimephales promelas) in terms of an acute, 
static 96-hour LCso· The testing was conducted by 
an outside consultant. 

D. Radiological Destruction of Permethrin Process Wastewater 

Several literature references indicated that degradation of 
pesticides by photolysis (ultraviolet light ) is possible. 
A vendor of ultraviolet disinfection equipment was contact 
ed to determine if the destruction of the toxic constitu
ents in permethrin wastewater was feasible through the use 
of ultraviolet radiation. The vendor employed a thin-film, 
high-intensity ultraviolet reactor unit which was used 
either alone or in conjunction with an oxidizing agent, hy
drogen peroxide, for treatment of wastes. A sample of as 
is permethrin wastewater was subjected to ultraviolet 
treatment and to chemical oxidation coupled with ultravio
l et treatment. 

VII . RESULTS AND DISCUSSION 

Initially the test program was established with the primary in
tention of developing a feasible treatment technology for only 
permethrin process wastewater . Treatment of the permethrin 
wastewater in the Vertac wastewater system was considered to be 
of lesser importance. However, as the program progressed and 
the data was evaluated, treatment of the permethrin wastewater 
in the Vertac system appeared more and more attract ive until it 
finally became the primary objective. 

A. Analytical Procedure Development 

During the course of this study the analyses for permethrin 
and its analogs were performed using gas -liquid chromato
graphy . Initial analyses were performed using a modifica
tion of the analytical method used at the Goldsboro Biolog
ical Research Center . The Goldsboro method had been pat 
terned aft~r one that was developed by the Plant Protection 
Division in the UK and had a r eported limit of detection of 
0 . 01 ppm for permethrin . For the wastewater samples ana
lyzed as part of this study, the limit of detection with 
this method was only 0 . 1 to 0.2 ppm . 

As the study progressed, it became evident that a more sen
sitive procedure was needed for determining permethrin at 
the 0.5 to 1 . 0 ppb level in wastewater. The Corporate ~e 
search Department was requested to develop an analytical 
procedure with this level of sensitivity. This was neces
sary in order to quantify the permethrin levels in the 
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wastewater samples and to determine the permethrin removal 
within the treatment systems. Also, the low permethrin 
concentrations would have to be quantified for use in eval
uation of the fish bioassay testing . 

A method was developed which measured permethrin at concen
trations less than 1 . 0 ppb. This method was used through
out the later stages of the study and is the reason that 
the data contained in this report reflects varying levels 
of detection for permethrin. 

The results of the permethrin analyses throughout the 
course of this study were typically obtained as much as 
several weeks behind the corresponding segment of the 
treatability program . As a consequence, the effect of a 
change in the treatment of the wastewater could not be 
evaluated in terms of permethrin removal until a signifi
cant period of time had elapsed following implementation of 
the change. 

B. Characterization of Wastes 
1 . Permethrin Process Wastewater 

Analytical results for the analyses of permethrin pro
cess wastewater are listed in Table 8. The wastewater 
is high strength in terms of organic content and spans 
the range of very acidic to highly alkaline. It is de 
ficient in nutrients and contains chlorides, permethrin 
and metals in concentrations considered toxic to aquat
ic life. Nutrient supplementation, in terms of nitro 
gen and phosphorus, is necessary for biological treat
ment of the wastewater and must satisfy the BOD:N:P ra
tio of 1 00:5: 1 . Based on average analytical results 
the permethrin process wastewater is in need of approx
imately 2050 mg/1 of nitrogen and 420 mg/1 of phospho
rus. 

Chloride content is extremely high, averaging about 
63,000 mg/1, and although it has been demonstrated dur
ing this study that a biological treatment system can 
operate at these concentrations, a problem could result 
with discharge of treated effluent . The LCso for 
chloride at 96-hours using fathead minnows is approxi
mately 4600 mg/1. Therefore, depending on the relative 
size and quality of the receiving stream to the treat
ment system discharge, the chlorides could have a sig
nificant adverse impact on the receiving stream. 

Some of the metal concentrations are above the reported 
toxic limits listed in Table 9. Raw materials and pro
cess equipment are the only possible sources for the 
metals. Further evaluation is necessary to determine 
the source of the metals. 
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Permethrin concentration in the wastewater averaged 
approximately 78 mg/1. The concentrations ranged from 
less than 0.2 mg/1 to 835 mg/1. Improved process moni
toring and control and /or pretreatment, possibly with 
activated carbon, may be necessary to reduce the poten
tial for shock loading a biological treatment sys tem. 
The shock loads can result in adverse affect to a bio
logical treatment system. 

2. Vertac Plant Wastewater 

Analytical results for the analyses of the Vertac plant 
equilization pond wastewater used in the study are 
listed in Table 10 and indicate it to be a mildly acid
ic, low strength organic waste. It is also deficient 
in nutrients, nitrogen and phosphorus . 

Based on average analytical results the wastewater is 
in need of approximately 47 mg/1 of nitrogen and 1 7 
mg/1 of phosphorus to satisfy the BOD:N:P requirements 
for biological treatment. 

C. Act i vated Carbon Treatment Evaluation 

1. Activated Carbon Screening 

The results of the activated carbon screening are pre
sented in Table 11 . The initial carbon dosage used in 
the screening was 1 gm/1. The results of the initial 
testing indicate that some organic removal occurred by 
filtration alone and that all eight carbons were very 
close in organic removal efficiency . However, organics 
removal, determined by rapid COD, due to carbon adsorp
tion alone was negligible except for the scrubber/con
densates composite. Since all eight activated carbons 
were judged to be equivalent in organic removal, the 
two least expensive, HDB and HDC, were se lee ted for 
further evaluation . An attempt was made to develop an 
adsorption isotherm on the scrubber/condensates compos
ite using HOB and HDC at four different dosages (0.5, 
2 . 0, 4 . 0 and 10.0 gm/1), but results were inconclusive . 

In fact, the isotherm data indicates that the initial 
scrubber I condensates screening COD values were in er
ror. The screening was reevaluated using all eight 
carbons at a dosage of 40 gm/1 on each of the three 
composite samples . This data further ind iates an ap
parent error in the initial screening results for the 
scrubber/condensates . 
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The results of the testing at 40 gm/1 indicated slight
ly better organics removals than that obtained at the 
1 mg/1 carbon dosage. In order to confirm the organics 
removals and determine the efficiency of removing per
methrin analogs, several samples were sent to Atlas 
Point and Corporate Research for analyses. COD and 
BOD5 analyses confirmed the minimal organics remov-

.. als . Since the bulk of the organics was considered to 
be toluene and methanol, which are not carbon adosrb
able, it was postulated that the activated carbon might 
be selective in removing the permethrin analogs . GLC 
analyses indicated that adsorption of the permethrin 
analogs was indeed occurring . It appeared that HDC at 
a concentration of 4 . 0 gm/1 would be sufficient for the 
removal of permethrin analogs and that this activated 
carbon and dosage would be used in further treatability 
studies. This is based on the fact that all of the 
analog concentrations were below the detection limits 
except permethrin acid, PA . The PA was removed to be 
low the detection limit at a dosage of 4 gm/ 1 in the 
scrubber/condensate composite. 

2. Activated Carbon Treatment 

Results of the analyses of each batch of activated car
bon treated, 4 gm/1 of HDC, permethrin wastewater used 
in the biological study are listed in Table 12. When 
these results are compared to those found for the cor
responding permethrin wastewater, Table 8, it can be 
seen that organics removal due to the carbon treatment 
is minimal; however, permethrin concentrations are sig
nificantly reduced by carbon treatment. The 4 gm/ 1 
dosage removed the permethr in to levels considered to 
be acceptable for a biological treatment system for all 
of the samples tested with the exception of the 1/23-
1/24 sample containing 835 mg/1 . 

Samples of the effluents from Tanks A and B were also 
treated with activated carbon, 4 gm/1 of HDC, and ana 
lyzed for COD, BOD and permethrin. These results pre 
sented in Table 13, indicate a slight reduction in or
ganics and some permethrin removal . This is attr i buted 
to the adsorption process, however some small reduction 
was probably due to removal of the biological solids 
from the sample during filtration to remove the acti 
vated carbon. 

Activated carbon can be used either as pretreatment or 
post-treatment to a biological treatment system for re 
moval of permethrin from wastewater. The advantage of 
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using carbon for pretreatment is that it will eliminate 
shock loads and the resulting system upsets due to high 
permethrin concentrations . The advantage to post
treatment is that the permethrin has been partiall y re
moved within the biological system and the carbon dos
age will be less than that required for pretreatment. 

In order to evaluate land disposal of the activated 
carbon used for treating permethrin wastewaters, EPA 
extraction procedure tests were performed on all the 
spent carbon samples used during the test program. The 
leachate from each test was analyzed for COD, HOD and 
permethrin . The results of these analyses are present 
ed in Table 14. Although some organics and permethrin 
were leached from the carbon in every test, the quanti
ties do not indicate a significant environmental con
cern . If activated carbon is employed in the treatment 
of permethrin wastewater, approval for disposal of the 
spent carbon will have to be obtained from the appro 
priate regulatory agency. 

Permethrin Adsorption Isotherm 

Based on the results of the permethrin wastewater char
acterization and activated carbon treatment data, an 
activated carbon permethrin adsorption isotherm was de
veloped for a sample of wastewater that was "spiked" 
with permethrin . The spiking was necessary to obtain a 
permethrin concentration that approximated the average 
concentration, 78 mg/1, as determined by the character
ization data. The data used to develop the isotherm is 
presented in Table 15. As with the earlier screening 
work, there was no significant organics removal, even 
at very high carbon dosages. 

The permethrin adsorption isotherm is shown graphically 
in Figure 2 along with the data from the activated car
bon treatment program . Based on this plot, to achieve 
a final permethrin concentration of about 20 u g/1, suf
ficient carbon must be used so that the amount of per
methrin removed is about 0.014 grams per gram of carbon 
(or lb. per lb., etc . ) . Therefore, if the initia l per
methrin concentration is 78 mg/1, a carbon dosage of 
about 5600 mg/ 1 is required. To achieve 2 ug/ 1 the 
permethrin removed per unit of carbon is about 0 . 004 . 
The 2 ug/1 level is below the reported toxic levels for 
most of the aquatic organisms as presented in Table 2 . 
As evident from Figure 2, there is scatter in the data 
points . It may be that some of the permethrin in the 
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different wastewater samples exists in different physi
cal states making it more, or less, susceptible to ad 
sorption by the activated carbon . Additional testing 
work will be necessary to develop more isothernt data 
for determining carbon dosages if activated carbon is 
to be used in the treatment of permethrin wastewaters . 

D. Biological Treatability 

1 . Microbial Inhibition 

Results for the microbial inhibition testing are pre
sented in Table 16 . The data indicates that there 
should not be any significant microbial inhibition at 
the expected percentages of the permethrin wastewater 
streams in the total wastewater used in the testing . 
The composites are the same as those used in the acti 
vated carbon screening. 

2. Laboratory Scale Treatment 

The analytical data obtained during this portion of the 
test program i s presented in Tables 1 7 thru 20 . Tanks 
3 thru 6, treating only activated carbon treated per 
methrin at various F/M values showed good organic re 
movals (see Table 17) . However, those units at the 
higher organic loadings, Tanks 5 and 6, did not perform 
as well as the others . A plot of F/M versus organic 
removals for these units (Figure 3) indicates that COD 
and BOD rewovals of greater than 90% can be expected in 
a treatment system operating at an F/M of up to about 
0.50. In order to gather long-term data, Tank 3 opera
tion was continued at an initial F/M set at about 0 . 25 . 
Tanks 4-6 were taken out of service . 

The results listed in Table 17 for Tank 3 demonstrate 
continued good organic removals during the long-term 
operation. Figure 4 shows COD and BOD removals for 
this unit through the test period, while Figure 5 indi
cates the organic removals versus F/M values. This 
unit demonstrated greater than 90% organic removal , 
average, up through F/M values greater than 3 . Only 
two of the BOD values indicated less than 90% removal . 
This is not consistent with the earlier optimization 
results. 

Possible explanations of this inconsistency are: ( 1) 
the initial optimization activity was not conducted for 
a sufficiently long period to allow for proper acclima
tion of the microorganisms in those tanks operating at 
the higher F/M levels, or (2) significant air stripping 

- 17 -



. ; 

• • 
of the methanol and toluene is · occurring within the 
biological treatment system. If air stripping is a 
significant factor, it should have been reflected in 
the initial optimization data. Organics removal solely 
as a result of air stripping was not evaluated as part 
of this study. 

The GLC analytical results for Tank 3 as shown in Table 
1 7, indicate that permethr in is being removed in the 
biological system . Influent pemethrin concentrations 
ranged from less than 0 . 1 ppm up to 210 ppm, with ef
fluent concentrations at midpoint and near the end of 
the study being 2 . 55 ppb and 4.7 ppb, respectively . 

Tank 2, treating only permethrin wastewater, demon
strated good organic removals even when high concentra
tions of permethrin analogs were introduced into the 
unit . The operation of this unit was also continued in 
order to gather long-term data. Results, listed in Ta 
ble 18, demonstrate good organic removals throughout 
the test period. Figure 6 shows good COD and BOD re
movals for this unit during the test. It can be seen 
that COD and BOD removals are typically greater than 
85%. Several data points below this level of removal 
are due to a large decrease in the COD and BOD of the 
influent without a corresponding change in the efflu
ent. This is the result of the long hydraulic deten
tion time in the unit. 

A plot of F/M versus organics removals (Figure 7) indi
cate that COD And BOD remoals averaging greater than 
90% can be expected at F/M levels as high as 3. Levels 
greater than 3 were not experienced during the opera
tion of this unit . Levels greater than 1 were only the 
result of a reduct ion in the t-1LVSS to less than 1000 
mg/1. Even with this reduction, the organics removals 
remained consistently high. Again, air stripping may 
have been a factor in the removal of organics. 

The GLC analytical results for Tank 2, as shown in Ta
ble 18, indiate that permethrin removal is occurring. 
Influent permethrin concentrations ranged from less 
than 0 . 2 ppm up to 600 ppm, whereas the effluent con
centrations at midpoint and near the end of the study 
were 0.3 ppm and 0.12 ppm, respectively. 

Tank 1, treating a composite of activated carbon treat
ed permethrin and Vertac wastewaters initially produced 
organic removals greater than 94%, as COD (see Table 
19) but started to decrease in removal efficiency to
wards the end of the study. This is considered to be a 
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4 . Fi sh Bioassays 

Acute 96 - hour, static fish bioassays, using fathead 
minnows, were performed on the effluents from Tanks A 
and B by Environmental Consulting and Testing Service. 
Results are presented in Table 23, and indicate the ef
fluents to be very toxic . A review of the chemical 

.: analyses of the effluents, presented in Table 13, indi
cated the low pH as a possible cause of the toxicity . 
Thus , the two effluents were neutralized to a pH of 7 
and the fish bioassays were repeated . Results were i m
proved over the initial tests but still indicted signi 
ficant toxicity . The high concentrations of permeth
rin, ch l or i des and metal s, copper and zinc, as indicat 
ed in Table 23, were al l considered to be contributing 
to t he t oxicity of the wastewater . Although the per 
methrin levels are above those reportedly toxic, as in
dicated in Table 2, the permethrin alone cannot be con
sider ed as the sole cause of the fish mortalities. 

E. Radiolog i cal Destruction 

A sample of permethrin wastewater was submitted to Pure Wa
ter System, Inc. for evaluation of radiological treatment 
as a treatment alternative. The permethrin wastewater was 
subjected to 10 mi nutes of ultraviolet radiation and treat
ment wi th 2 . 5% HzOz followed by 5 minutes of ultravio
l et radiation . Results of the test are presented in Table 
24 . Although reductions of permethrin occurred, they were 
not considered sufficient to warrant further investigation . 
This was based on the preliminary results of the biological 
treatment evaluation which indicated good performance and 
much greater permethrin removals . 

VIII . CONCLUSIONS 

The concl usions of this permethrin wastewater treatability 
study are as follows: 

Permethrin process wastewater is high strength in terms of or
ganic content and it contains chlorides , metals and permethrin 
in concentrations considered toxic to fish . 

The permethrin process wastewater at Vertac is subject to con
taining very high, 11 shock" loads of perrnethrin and its analogs . 

Activated carbon treatment can be used either as pre- or post
treatment to a biological system to remove permethrin and its 
analogs from the wastewater . Activated carbon treatment does 
not significantly reduce the organic content of the wastewater . 

- 20 -

• 



• • 
Permethrin process wastewater, with or without activated carbon 
pretreatment, can be adequately treated for organics removal in 
a biological system. COD and BOD removals of greater than 90% 
can typically be expected. 

Pretreatment of permethrin process wastewater with activated 
carbon results in a slight improvement in COD and BOD removal 
in the biological treatment systems . 

Permethrin and its analogs were removed in the biological 
treatment systems, but not to levels below those reported to be 
toxic to fish . 

Permethrin process wastewater combined with Vertac plant waste 
can also be treated in a biological system . COD and BOD remov
als of greater than 80% can typically be expected . 

The undiluted effluent from a biological treatment system 
treating permethrin process wastewater combined with Vertac 
Plant wastewater ( 1 :1 by volume) was toxic to fish . The toxic 
ity of the waste was considered to be primarily related to the 
concentrations of permethrin, chlorides, and metals. 

Radiological treatment of permethrin process wastewater does 
destroy permethrin and its analogs. However, the degree of re
duction obtained is not considered sufficient to warrant fur 
ther investigation. 

IX. RECOMMENDATIONS 

The following is a recommended course of action based on the 
conclusions of this study: 

Proceed to implement a program for treatment of the permethrin 
process wastewater in the Vertac Plant biological treatment 
system. Nutrient supplements in terms of nitrogen and phospho
rus will be required. 

Investigate alternate methods of reducing and/or controlling 
the permethrin content of the permethrin process wastewater . 
Optimization of the permethrin process operations may be suffi
cient to eliminate or significantly reduce the extreme concen
trations of permethrin experienced during the testing program. 

Install the necessary equipment to collect and store the waste
water from each batch of permethrin for evaluation prior to in
troduction into the Vertac treatment system . If the wastewater 
is found to be unsatisfactory, alternative disposal arrange
ments will be required. These may include pretreatment with 
activated carbon for removal of permethrin and its analogs. 
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TABLE 1 

This Table is considered and marked CONFIDENTIAL. The information presented 
in the Table is for the sol e use of the Arkansas Department of Pollution 
Control and Ecology and the Environmental Protection Agency in evaluating 
the contents of this repo rt. ICI Americas Inc. must grant permission for 
any other use or dissemination of this information. 

• • 



COMPOUND 

Permethrin Acid Ester 

Pennethrin Acid 

Permethrin Acid Chloride 

3-Phenoxybenzyl Alcohol 

• 

SOLUB IL TTY IN 
WATER 

@ 20°C 

Cis - 3 . 7ppm 
Trans- 14.3ppm 

Insoluble 

TABLE 2 

AQUATIC TOXICITY DATA (LCsol 

TIME/LCso/SPECIES 

24-hr; 6.6ppm 
Rainbow Trout 

48-hr; 6.6ppm 
Rainbow Trout 

96-hr; 6.6ppm 
Rainbow Trout 

24-hr; 11. J ppm 
Rainbow Trout 

48-hr; 9 . 2ppm 
Rainbow Trout 

96-hr; 3.4ppm 
Rainbow Trout 

TIME/LCso/SPECIES 

96-hr; 3.4ppm 
Shecpshead Mlnnow 

24-hr; 200ppm 
Daphnia Magna 

48-hr; 130ppm 
Daphnia Magna 

Soluble and Decomposes 

595ppm 24-hr; 14. Oppm 
Rainbow Trout 

48-hr; 6.6ppm 
Rainbow Trout 

96-hr; 6.6ppm 
Rainbow Trout 

24-hr; 17ppm 
Daphnia Magna 

48-hr; IOppm 
Daphnia Magna 

TIME/LCso/SPECIES REMARJ<S 

LCso for Daphnia Magna 
is actually ECso· 

Lc50 for Daphnia Magna 
is actually ECso· 

tc
50 

• Concentration of toxicant in dilution water that is lethal to exactly 50% of the test organisms during continuous exposure for a specific period 
of time; this value is termed the Median Lethal Concentration. 

EC
50 

• Concentration of toxicant in dilution water that causes a defined adverse effect (other than death) in 50% of the test organisms during continuous 
exposure for a specified period of time; this value is termed the Median Effective Concentration. 

• 

• 



COMPOUND 

SOLUBILITY IN 
WATER 

@ 20°C TlME/Lc50{SPECIES TIME/LCso/SPEClES TlME/LCso/SPECIES 

24-hr; 8 . 6ppb 

Table 2 (continued) 
Page 2 of 2 

REMARKS 

Permethrin 0.2-0.3ppm 24-hr; 12 . 5ppb 24-hr; 72ppb 
Rainbow Trout Brook Trout Bluegill Sunfish 

48-hr; 5.4ppb 
Rainbow Trout 

96-hr; 2. 5ppb 
Rainbow Trout • 24-hr; 6.0ppb 
Channel Catfish 

48-hr; 5.4ppb 
Channel Catfish 

96-hr; 5.4ppb 
Channel Catfish 

24-hr; 2.2ppb 
Atlantic Salmon 

48-hr; 1.8ppb 
Atlantic Salmon 

96-hr; 1.5ppb 
Atlantic Salmon 

Toluene 720ppm 24-hr; 24ppm 
Blucgills 

48-hr; 24ppm 
Bluegllls 

96-hr; 24ppm 
Bluegills 

48-hr; 18 . 5ppb 
Brook Trout 

96-hr; 4.7ppb 
Brook Trout 

24-hr; 15ppb 
Fathead Minnow 

48-hr ; 5 . 4ppb 
Fathead Minnow 

96-hr; 2.0ppb 
Fathead Minnow 

24-hr; 25ppb 
Coho Salmon 

48-hr ; !Bppb 
Coho Salmon 

96-hr; J 7ppb 
Coho Salmon 

24-hr; 56 ppm 
Fathead Minnows 

48-hr; 56 ppm 
Fathead Minnows 

96-hr ; 42.3ppm 
Fathead Minnows 

48-hr; 1.8ppb 
Bluegill Sunfish 

96-hr; 0.9ppb 
Bluegill Sunfish 

24-hr; 98ppb 
Mirror Carp 

48-hr; 38 . 5ppb 
M.irror Carp 

96-hr; 15ppb 
Mirror Carp 

24-hr; 2. 1ppb 
Daphnia Magna 

48-hr; 0 . 6ppb 
Daphnia Magna 

24-hr; 1340ppm 
Mosquito Fish 

48-hr; 1260ppm 
Mosquito Fish 

96-hr; ll80ppm 
Mosquito Fish 

LCso for Dapnnia Magna 
is actually ECso · 

Lc50 for fish is 
actually TLm. Toxicity 
threshold for Daphnia 
occurs at 60 mg/1 . 

. LCso • Concentration of toxicant in dilution wate r that is lethal to exactly 50% of the test o rganisms during continuous exposure for a specific period 
of time; this value i s termed the Median Lethal Concentrati on. 

ECso • Concentration of toxicant in dilution water that causes a defined adverse effect (other than death) in 50% of the test organisms during continuous 
exposure for a specified period of time; this value is termed the Median Effective Concentration . 

TLm • Concentration of the substance in question which kills one-half Lhe animals in a specified period of exposur e ; this value is termed the Median 
Tolerance Limit . In recent years this term has been replaced by Lc50 . 

• 
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TABLE 3 

This Table is considered and marked CONFIDENTIAL. The information presented 
in the Table is for the sole use of the Arkansas Department of Pollution 
Control and Ecology and the Environmental Protection Agency in evaluating 
the contents of this report . ICI Americas Inc. must grant permission for 
any other use or dissemination of this information . 

• • 
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General Process Descriptions for Nitroparaffin Derivatives 

Three products will be manufactured which basically use the same 
raw materials except for a change in the nitroparaffin. The first 

~ product, Tris (hydroxymethyl) aminomethane (TA), uses 
nitromethane; 2-amino-butanol (2AB) uses 1-nitropropane; and 2-
amino-2-methyl-propanol (AMP) uses 2-nitropropane. 

A nitroparaffin is reacted with formaldehyde followed by water 
removal . The resulting nitro intermediate is reduced ~ yatalytic 
hydrogenation. catalyst is then removed. I .P tv/ /110 PI I ;14-l ..,. .... f-

In the case of TA, product is crystallized from solution, 
centrifuged, and dried in a rotary, vacuum drier. In 2AB and AMP , 
products are concentrated by distillation. 

Block flowsheets illustrating the above process are attached. 
Additional detailed process descriptions are given under a 
separate cover with confidential labeling. 

Solvents used in the process will be recovered in the process by 
distillation and recycle . All major tanks and reactors are vented 
to a common sc rubber capable of removing amines and vocs from the 
vent stream. Vent condensers are present on the reactors prior to 
the scrubber. Tanks not vented to the scrubber are equipped with 
flame arrestors and conservation vents. All centrifugal pumps 
have double mechanical seals. some pumps are canned pumps with no 
seals. 

Material safety data information and specific information on the 
nitroparaffins is also attached. 

May 9, 1989 
J.E. Porter 
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PROCESS DESCRIPTIONS 

Tris (hydroxymehtyl) Aminomethane (TA) and Tris (hydroxymehtyl) 
nitromethane (TN) · 
A nitroalcohol intermediate is produced by a condensation 
reaction. The intermediate TN may be removed as product after 
water removal, and carbon treatment for color removal. To produce 
TA, TN is hydrogenated followed by ion exchange, carbon 
treatment, crystallization, centrifugation, and drying . 

2-Amino-Butanol (2AB) 
This amino alcohol is manufactured from 1-nitopropane using most 
of the same processes as TA, and consequently the same equipment. 
The exception is the last step of product separation. Instead of 
crystallization and drying, 2AB is distilled to obtain purity 

2- Amino-2-methyl-propanol (AMP) 
2-Nitropropane is the main raw material for the third product and 
follows the same manufacturing steps as 2AB. 

Ancillary steps in the manufacturing process which generate waste 
include regeneration of the ion exchange resins , washing of the 
carbon columns, and solvent recovery. All waste streams from the 
process will be transported to an appropriate off-site facility 

v for disposal. The wastes will be evaluated for their 
compatibility with our on-site biological treatment system and 
will be handled there should it be practical . 

There are other products in this series of nitroparaffin 
derivatives which will be incorporated into this operation at a 
later date. The general chemistry varies little from these 
products . The Department will be informed of these products as 
they are planned for introduction into the manufacturing 
schedule. 
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Grace Project - Nitroparaffin Derivatives 12-May-89 
Physical Properties Chart J.E. Porter 
Note: The follOWing data is for compounds as found in the process; not pure compounds. 

Compound Fom1ula Boiling Freeze Solubility Flt\Sh Vapor 
We1ght Point Point in Water Point Pressure 

TA Process 
Formaldehyde, 4~1c. 30 210 F NA Infinite 176 F TCC 3.4@ 95 F 

Methyl Alcohol 32 148 Fi65 C '-144 F Completely 54F TCC 138@ 25 c 
Miscible 

Nitromethsne 61 214F/101 C '-20 F/-29 C 9.5%@20C 95 F/35 C 27 8@ 20 c 

TN 151.1 212 F/ 100 C Completely NO 24@ 25 c 
Miscible 

NMPO 135.1 149 F/65 C Completely 56 F/13 C MeOH 
Miscible 

NMP 119.1 212 F/100 C Misctble NA W:der 

TA 121.1 NA 340FI171 G 70 gm/100 gm NA NA (solid) 
'@25C 

AMPD 105.1 NA. 228 F/109 C 250 gm/1 00 gm NA NA (solid) 
'@20C 

AMP 89.1 212 F/100 C NA Completely > 200 F Wster 
MisCible 

Triethylamine 101.2 194 F/90 C '175F / 1150 10~o@ 20 C 20F TOC 52@ 20 0 
2~o@ 60 C 
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Compound Formuls Boiling Freeze Solubility Assh Vapor 

Weight Point Point in Water Point Pressure 
2-AB Process 

formaldehyde. ~io 30 210 f NA Infinite 176 FTCC 3.4@ 95 F 

Methyl Alcohol 32 148 F/65 C '-144f Completely 54F TCC 138@ 25 c 
Miscible 

1 - N1tropropsne 89.1 268F/131 C '-162 F/108 C 1.4%@ 20 c 96 F20 G 7 5@20 c 

2- NB 119 1 Wster Miscible NA Wster 

NEPO 149.1 Wster Completely NA Wster 
Miscible 

NMP 119.1 212 F/100 C Miscible NA Water 

2- AB 89.1 352 F/178 C NA Completely 193 F/89 C 7.5@25C 
Miscible 

AEP 119.1 NA 99 F/37 G Completely ',.·200 F NA 
Miscible 

AMP 89.1 212 F/100 C NA Completely > 200 F Water 
Mi~Cible 

Triethyhmlme 101 .2 194 F/90 C '175 F I -115 C 10 °o@ 20 c 20 F TOG 52@ 20 c 
2 ~·o@ 60 C 
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Compound Formula Boiling Freeze Solubility A ash Vapor 

Weight Point Pomt in Water Point Pressure 

AMP Process 
Formaldehyde. 44% 30 210 F NA Infinite 176 FTCG 3.4@ 95 F 

Methyl Alcohol 32 146 F/65 C '·144F Gompletely 54F TCC 138@ 25 c 
Miscible 

2-Niropropane 89.1 248F 120C '·132 Fi-91 C 1.7 °o@ 20 c 82 f i28 c 12.9@20C 

NMPD 135.1 149 F/65 C Completely 56 F/13 C MeOH 
Miscible 

NEPD 149.1 w~ter Completely NA Water 
Miscible 

NMP 119.1 212F/100C MisCible NA Water 

AMPD 105.1 NA. 228 Fl109 C 250 gm/100 gm NA NA (sohd) 
'@20C 

AEP 119.1 NA 99 F/37 G C~ompletely '>200 F NA 
Miscible 

AMP 89. t 212 F/100 C NA Completely > 200 F Water 
Miscible 

Triethylamine 101.2 194 F/90 C '175F/·115C 10%@ 20 c 20 F TOC 52@ 20 c 
2%@60C 



• • 
Air Permit Calculations/considerations 

1. Mono-methylamine (MMA) will be used direct from a sealed, 
pressurized railcar as anhydrous MMA. A forty (40) percent 
solution will be made as the first step of the process. 
Anhydrous MMA will be added to water with the reactor vented 
to a packed tower, water scrubber. An overhead condenser, 
and scrubber liquor (water) will be chilled with 40 degree 
F brine to minimize MMA losses. The scrubber liquor water 
will be used in the reactor to make subsequent solutions 
of MMA. MMA is extremely soluble in water. 

Projected MMA usage per day: 
13,746 lbs. max. 9,164 lbs. average 

Assume 0.1% loss to scrubber (potential emissions): 
13.75 lbs. max. 9.16 lbs. average 

Assume scrubber loss 0.1% (actual emissions): 
0.014 lbs. max. 0.01 lbs. average 



• • 

2. Carbon Disulfide (Carbon Bisulfide) will be used direct from 
a sealed, pressurized railcar. Introduction will be subsur
face into a reactor vented to the water scrubber. An over
head condenser and scrubber liquor (water) will be chilled 
with 40 degree F brine to minimize vapor losses. The 
scrubber liquor water will become the water charge of the 
subsequent batch. 

Projected usage per day: 
33,555 lbs. max. 22,370 lbs. average 

Assume 0.1% loss to scrubber (potential emissions): 
33.55 lbs . max. 22 . 37 lbs. average 

Assume 0.1% loss from scrubber (actual emissions): 
0 .03 lbs. max. 0.02 lbs. average 



• • 
3. Sodium N-methylchithiocarbamate (Metam-Na, Metam- Sodium) 

CAS Registry Number: 137 - 42-8 
Active Ingredient : 32.7% 
Physical State/Description: Liquid, light yellow color 
Specific Gravity: 1.16- 1.18 at 68/68 degrees F. 
Boiling Point: 230 degrees F 
Vapor Pressure: 21 mm Hg at 77 degrees F. 
Flash Point: Greater than 200 degrees F. (TCC) 
pH: 9.0 - 10 . 5 

Metam-Na will be transferred from the reactor t o 
intermediate storage tanks. Storage tanks are either vented 
direct to the scrubber system or have a carbon drum vent to 
atmosphere. Product will be shipped by railcar. 



• • 
Sodium N-methyldithiocarbamate 

Operating Procedure 

1. Charge process water to the reactor from the scrubber tank 
and turn on the agitator. 

2. Charge make-up water to the scrubber tank. 

3. Check to be sure that the reactor is vented to the water 
scrubber and that the brine is on the overhead condenser. 

4. Use nitrogen pressure to charge the anhydrous monomethyl 
amine from the railcar to the reactor through the dip pipe. 
Control the brine flow to the reactor in order to maintain 
the temperature between 85 and 90 degrees F. 

5. Use nitrogen pressure to charge the carbon bisulfide to the 
reactor . Maintain the reactor temperature between 85 and 90 
degrees F by controlling the brine flow to the reactor 
jacket. 

6. Charge 50% caustic to the reactor while maintaining the 
temperature between 90 and 104 degrees F. Sample the 
reactor periodically for pH. Adjust the caustic flow in 
order to maintain the pH below 10.5. 

7. When all of the caustic has been added, allow the reactor 
to mix for 30 minutes and then sample for assay. Adjust 
the batch if necessary according to lab instructions. 

8. When approval is received from the lab, pressure the reactor 
to 20 psig with nitrogen and transfer the batch to storage. 

9. After the product has settled in the storage tank for 24 
hours, transfer it to the product railcar through a 
cartridge filter . 



1988 Production Schedule 

Unit One 

January I CIA 

February I CIA 

March I CIA 

April I CIA 

May I CIA 

June I CIA 

• 
Two Three 

Propanil SCI 

Prop ani I SCI 

Propanil Orfom 

Propanil Orfom 

Propanil 

Propa.nil 

• 
Revised August 1. 1988 

Four FIVe 

Diphone C 

Diphone C 

Diphone C 

July ICIA Propanil Diphone C 

····························· Projected = :::::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:::; 



t . • • 
Process: Isonox 132 (2,6-di-tert-butyl phenol) 

Basis: Manufactured under toll conversion contract 

Raw Materials 
para-secondary Butylphenol 
Isobutylene 
Catalyst 
Sodium Carbonate 
Sodium Hydroxide 

Process Description 
Para-secondary-butylphenol is alkylated with isobutylene in the 
prescence of a catalyst . The acid catalyst is removed with a 
caustic solution wash and subsequent water wash. The crude 
product is vaccuum distilled to meet purity specifications. 

Manufacturing Schedule 
Production is performed approximately four months per year 
depending on client company demand and availability of equipment . 
The process utilizes Unit 3 for reactions and a portion of Unit 2 
for purification distillation. 

Process Considerations 
Wastewater generated by washing out the acid catalyst is non
hazardous and is treated in a NPDES permitted, biological 
treatment system. A distillation forecut and bottoms are recycled 
until there is an accumulation of an undesirable trimer compound. 
This is then removed from the process and shipped to an off -site 
disposal facility. 
The process has no direct pollutant air emission . However, the 
SN-03 vent system is used to disperse hydrogen generated in the 
process. An undetermined amount of Isobutylene also escapes 
through the vent system . 

• 
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• • 
CYPERMETHRIN 

Cyperrnethrin is the BSI-approved common name forO(-cyano
(3-phenoxyphenyl)methyl(~)cis , trans-3-(2,2-dichloroethenyl) 
-2,2-dimethylcyclopropanecarboxylate . The compound is 
also known as PP383 and NRDC 149 . (The pure trans-isomer 
is known as NRDC 159 and the pure cis-isomer as NRDC 160.) 
Cyperrnethrin is one of several potent insecticidal corn
pounds discovered by Dr. Michael Elliott in Britain and 
patented by the National Research Development Corporation . 
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• • 
ENVIRONMENTAL CHEMISTRY 

Degradation in Soil 

The degradation of the pyrethroid insecticide cypermethrin 
and the geometric isomers NRDC 160 (cis- ) and NRDC 159 
(trans-) in three soils has been studied under labortory 
conditions . Samples of the insecticides labelled sepa
rately with 14c in the cyclopropyl and benzyl rings were 
used . The rate of degradation was most rapid on sandy 
clay and sandy loam soils, 50% of the NRDC 160 and NRDC 
159 applied to both soils being decomposed in 4 weeks and 
2 weeks respectively . The major degradative route in all 
soils was hydrolysis of the ester linkage leading to the 
formulation of 3-phenoxybenzoic acid and 3-(2,2 dichloro
vinyl ) -2 , 2-dimethylcyclopropanecarboxylic acid ; soil t r eat
ed with the cis-isomer (NRDC 160) was found to contain 
both cis- an~rans-isomer forms of the cyclopropanecar
boxylic acid . Further degradation of these carboxylic 
acids was evident since 14co2 was released from 
cyclopropyl- and benzyl-labelle d cypermethrin in amounts 
equivalent to 24 and 38% of the applied radioactivity over 
a 22-week period . A minor degradative route was ring
hydroxylation of the insecticide to give anOC-cyano-3-(4-
hydroxyphenoxy)benzyl ester followed by hydrolysis of t he 
ester bond . Under waterlogged conditions the rate of 
hydrolysis of cypermethrin on sandy loam soil was slower 
than under aerobic conditions and 3-phenoxybenzoic acid~ 
accumula t ed in the anaerobic soil . 

[Reference: T . E. Roberts and M. E . Standen , Pesticid€ 
Science 8 305- 319 (1977 ) ] 



: • • 
Subacute Toxicity 

A 90-day feeding study with rats has been conducted. 
Groups of 20 male and 20 female rats were fed diets 
containing 0, 75, 150 or 1500 ppm PP383. After ninety 
days, 16 male and 16 femal e rats from each group were 
killed for terminal examination, the remaining animals 
being maintained on control diet for a four-week recovery 
period before termination . 

Animals given 1500 ppm PP383 showed reduced bodyweight 
gain and poorer food consumption over the first three 
weeks but thereafter gained weight and ate as well as 
controls. The actual bodyweights remained depressed 
throughout the study (including the recovery period). 

There was no effect due t o PP383 on blood biochemistry, 
urinalysis or histopathology of any tissue examined . 
There was no hematological effect other than a slight 
increase of the myeloid-erythroid ratio in the bone marrow 
in femle rats on the top dose . 

Hepatic changes were shown by proliferation of hepatocyte 
smooth endoplasmic reticulum and by increased hepatic 
aminopyrine demethylase activity at 1500 ppm PP383 in 
males and females , and at 150 ppm in males . These changes 
were ascribed to the adaptation of the liv~r to metabolize 
the compound effectively and were substantially reversed 
within a four week r ecovery period . They were considered 
to be due to a physiological response and not to have any 
toxicological significance . 

It was concluded that PP383 produced only mild or tran
sient effects at a dose of 1500 ppm and that the level of 
150 ppm fed over 90 days had no toxicological effect on 
the rat. 



• • 
TOXICOLOGY OF CYPERMETHRIN 

Acute Toxicity 

Cypermethrin is of low toxicity to mammalian species : 

Route of Lo50 Values 
Species Sex Administration mg/kg 

Rat F Oral 4123(3496-4864) 

Rat F Oral 1741(1502-2019) 

Mouse F Oral 779(645-941) 

Guinea Pig M Oral >4000 

Rabbit F Oral >2400 

Rat F Dermal >4800 

Rabbit F Dermal >2400 

Rat F In traperi to neal 1000-2000 

Rat M Intraperitoneal 1000-2000 

Cypermethrin is practically non- irritant to rat skin and 
slightly irritant to rabbit skin . The material is a moder
ate irritant to rabbit eyes and a moderate sensitizer of 
guinea pig skin . 
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C'Gdar 'Chemical Corpot-ati· - West Hel ena , Arkansas • Nov 19, 1987 

- Chemical Name: .Aqua Ammonia 
Common_Name : NH40H 

Physical_Ha=a : Corrosive 
'S_Reason 

Health Hazard : Toxic 
Health_Reason: Ey e , Skin , Inhalation, Ingestion 

Chemical_Name : Armul 1287 
Common Name : Propanil Emulsifier 

F'hysical_Haza : 
PHYS_Reason 
Health_Hazard : 
Healt h _Reason : 

Chemical Name : Butyl Mercaptan 

CAS_NLtmber 

CAS_Number 

CAS NLtmb er . 
Common_Name 1-Butanethiol ; Thiobutyl Alcohol 

Physical_Ha=a : Flammab l e Liquid 
PHYS _Reason FP 38 F 
Health Hazard : Ner vous System Toxin 
Health Reason : Lung Toxin; S k in Hazard 

/ Chemical Name : Ca l cium Ox i de 
Common_Name Quicklime 

Physical_Haza : NA 
PHYS_Reason 
Heal th Hazard: I rri t a n t 
Health_Reason : 

,...'"lemical_Name : 
Common 

Physical_Haza : 

Eye , I n h a l at i on , Ingest i on 

Carbon Disulfide ~ f/OJJ 
Name : Carbon Bisulfide 
Flammable Liquid 

PHYS_Reason 
Health Hazard : 
Health_Reason: 

FP -22 F 
Nervous System Tox in 
Skin Hazard 

Chemical Name : Chlor i ne 
Common Name 

Physical_Haza : Oxidizer 
PHYS_Reason 
Health_Hazard: Highly Tox ic 
Health_Reason : Eye, Sk i n , Inhalation, Ingestion 

Chemical_Name : Chlorsanthemic Acid 
Common Name PA ; Permethrin Acid 

Physical_Haza : NA 
PHYS Reason Solvent may be Flammable 
Health Hazard : Tox ic 
Health_Reason : Eye, Skin, Ingestion 

Chemical Name : 
Common 

Physical_Ha=a : 
PHYS Reason 

Cypermethrin Concentrate 
Name 
Combustible Liquid 
FP 134 F 

Health_Ha=ard : Tox ic 
~alth_Reason: Ingestion 

( 70/.) 

CAS Number 

CAS NLtmber 

CAS Number 

CAS Number 

CAS NLtmber 

Mixture 

00109-79-5 

01305- 78-8 

00075-15-(l 

07782-50- 5 

52315-07-8 



Nov Ce:dat- ·chemical Cor-por-ati. - West Helena , Arkansas . -

1, Chemical_Name: 
Common 

Physical_Haza: 
I ·s_Reason 
Health_Hazard: 

2,6-Di-tert-butyl-4-sec-butylphenol 
Name : Isonox - 132 
Combustible Liquid 
FF' 200 F 
Irritant 

Health_Reason: Skin, Ingestion 

Chemical_Name : 3,4-Dichl oroaniline 
Common Name 

Physical~Haza: NA 
PHYS_Reason 
Health_Hazard : Toxic 
Health_Reason : 

CAS Number 

CAS_Number 

19, 1987 

: 17540-75-9 

00095-76-1 

1 J Chemical_Name: 3,4-Di~hloropr-opionanilide CAS Number 00709-98-8 
Comrnon_Name : Stam M-4 HF Herbicide~ Propan·l-4 

Physical_Haza: CombLtstible LiqLii ~J ?' ... 0(-C .<.- t:.J 
F'HYS_Reason : FP 108 F .5-IA NI";' € . 
Health_Hazard: Ta>:ic (oJ; ~,'c.e I .xJ::: 2.2.$"' /',.OA-1 J:::t ?o o,c 
Health_Reason: Inhalation Ct .. () LOs,_J1t.s.= 1.Ji4 "" ~ 

Chemica l Name: 3,4-Dichloropropionanilide, Technical CAS Number 
Common_Name : Propanil, Technical 

Physical_Haza: NA 
PHYS_F:eason 
Health_Hazard : Toxi c 
Health_Reas?n: Ingestion 

I · · ' erni cal Name: 3- <hydro::ymethyl > di phenyl etter 
Common Name : PBA; Phenoxy Benzyl Alcohol 

Physical_Haza: NA 
PHYS_Reason 
Health_Ha::ard: Ir-ritant 
Health_Reason: Eye, Skin, I nhalation, Ingestion 

Ally Cli ori de 
Name : 3-Chloro-1-propene 

,~-10 

j It ~.fl 

CAS_NLtmber 

CAS Number _ arne . 
Common 

Physical_Haza: 
PHYS Reason 

Flammable Li quid ' 
FP ( - 25) F AIO;J ~0 L--Oso -

Health_Hazar-d: 
Health_Reason: 

Chemical Na me : -
Common 

Physical_Ha::a: 
PHYS_Reas on 

High ly Tox ic 

All y l n-butyl Trithiocarbonat e 
Name : ORFOM CO 300 
Combustible Liquid 
FP 135 F 

Health Ha ::ard : Irr-itant 
Health_Reas on : 

Chemical_Na me : Anhydr-ous Ammonia 
Common Name : Ammonia 

F'hysica l_Ha ::a: Compressed Gas 
F'HYS Reason -
u~alth_Ha::ard : Tox ic 
~alth_Reason : Eye, Skin, Inhalation 

CAS_Numbe r 

CAS_Number 

00709-98-8 

13826-35-2 

: 00107-05-1 

0 7664-41-7 



I 

Cedar ' .Chemical Carporat - - West Helena, At-kansas e· Nov 19, 1987 

Chemical_Name : 
Common 

F'hysical_Haza: 
· fS_Reason 
Health Hazard : 
Health Reason : 

Chemical_Name: 
Common 

F'hysical_Haza : 
F'HYS_Reason 
Health Hazard: 

Cypermethrin Process Wastewate 
Name : See Toluene 
Flammable Liquid 'JNSuf 
FF' 80 F 
Irritant 
Eye, Skin, Inhalation 

Dimethylformamide 
Name : DMF 
Combustible Liquid 
FF' 136 F 
Irritant 

Health Reason : Eye, Skin , I nhalation, I ngestion 

CAS Number : Mi ~·:ture 

CAS_NLlmber : 00068-12-2 

..f 1 v -{/;. , e 'tJ'V' 

I tfv,/t{ 

;1J (0<:.. I 
1~ 11/'(/;/o/ 

(...../\/ vf'/s;tt/ <:ofvPIIH 
I Chemical_Name : Dinit r o-0- Cresol in Styrene CAS_Number Mi !<ture 

Common Name : DNOC in Styrene ; DNDC;Styrene 
F'hysical _Haza : Flammable Liquid 
F'HYS_Reasan 
Health Hazard : Highly Toxic 
Health _Reason : Skin , Inhalation , Ingestion 

/ Chemical_Name : Ehtyl Chlor ide 
Common Name i Monothloroethane 

Physical_Haza : F lammab l e Liqui d 
F'HYS_Reason FP <-45) F 
Health Hazard: Acut e i nt o xication; f rost 
Health Reason : Chr oni c hazard unknown 

~~emical Name : Flomo Starn 1671 -
Common Name : Starn Emulsifier 

Physical_Haza: Combustible Liquid 
PHYS_Reason FP 102 
Hec..l th_Haz ard : I rritant 
Health Reason : Eye, Skin , Inhalation, Ingestion 

Chemical_Name : Hydrochloric Acid 
Common Name : HCL; Muriatic Acid 

F'hysical_Haza : Corrosive 
F'HYS Reason -
Health Hazard : Highly Tox ic 
Health_Reason : Skin 

Chemical_Name : Isobut y lene 
Common Name : 2-Methylpropene 

Phy sical_Haza : Compressed Gas 
F'HYS_Reason FP <-112> F 
Health Hazard : Irritant 
Health_Reason : S kin 

CAS_Number 

CAS_Number 

CAS Number 

CAS_Number 

: 00075- 00-3 

Moo Jo f 
V.f. 

Mixture 

07647-01-0 

00115-11-7 

Che mi cal_Name : Isophorone 
Common_Name : Isoacetophorone ; 

Fhysi cal_Ha:a : Combustib le Liquid 

CAS_Number : 00078-59-1 
3,5,5-trimethyl-2-cyclopropane -carbox 

PHYS_Reason FP 179 
l-4eal th_Ha= ard : Irritant 

1a lth Reason: Eye, Inhalation 



Cedar· Chemical Corporatie - West Helena, Arkansas •• Nov 19, 1987 

J Chemical Name : M-Phenoxybenzaldehyde CAS Number 
Common Name PBA; 3-Phenoxybenzaldehyde 

Physical_Haza: NA 
(5 F:eason 

Health_Hazard: Irritant 
Health _Reason: Eye, Skin, Ingestion 

Chemical Name: Methyl 3-<2,2-dichloroethenyl> 
Common Name : PAM; DV Methyl Ester 

Physical_Haza: Combustible Liquid 
PHYS_Reason 
Health Hazard: Irritant 
Health_Reason: Eye, Inhalation 

fchemical_Name: Methyl Alcohol 
Common_Name : Methanol, 

Physical_Haza: Flammable Liquid 
PHYS_Reason FP 54 F 
Health_Hazard: Irritant 

MeOH 

Health_Reason: Eye, Skin, Inhalation, Ingestion 

Chemical Name: Methyl Ethyl Sulfide 
Common_Name : MES 

Physical_Haza: Flammable Liquid 
PHYS_Reason FP <<O> F est 
Health_Hazard: Target Organ Toxic 
Health_Reason: Eyes and Skin inflammation, l ung 

·1emi cal Name: 
Cammon 

Physical_Haza: 
PHYS_Reason 
Health_Hazard : 
Health_Reason: 

Methyl Isobutyl Ketone 
Name : MIBK; 4-methyl-2-Pentanone 
Flammable Liquid IY) t K 
FP 60 F f~J 
To>: i c 
Lung 

CAS_Number 

CAS_Number 

CAS Number 

CAS Number 

I Chemi cal_Name: Methyl Mercaptan CAS_Number 

I 

" 

Common 
Physical _ Haza : 

Name : Methanethiol;Mercaptanmethane;MESH 
Compressed Gas; NFPA 2-4-

PHYS_ Reason 
Health_Hazard: 
Health_Reason: 

Flammable 
Irriatnt 

Chemical Name : Nitric Acid 
Common_Name : HN03 

Physical_Haza: Corrosive 
PHYS Reason 
Health_Hazard: ' Tm:ic 
Health_Reasan : Skin, Inhalati on , Ingestion 

Chemical N~me: Ortho-Cresol 
Common Name : 2-Methyl Phenol 

Physical_Haza: Corrosive 
PHYS_Reason Combustible Liquid 
u~alth_Haz~rd: Highly Toxic 

2alth_Reason: Skin, Inhalation, Ingestion 

CAS Number 

CAS Number 

: 39515-51-c) 

61898-95-1 

00067-56-1 

00624- 89-5 

00188-10-1 

00074- 93-1 

07697-37-2 

00095-48-7 



Ceda1~ · Chemical Corporatie - West Helen a, Arkansas • Nov 19, 1987 

j Chemical Name: para-secondary Butylphenol 
Common Name : PSBP 

Physical_Haza: NA 

CAS_NLlmber : 00099-71-8 

YS_Reason 
h~alth Hazard: Irritant 
Health Reason: Eye, Skin 

Chemical Name: Permethrin Acid Chloride 
Common Name PACL 

Physical_Haza: NA 
PHYS_Reason Solvent may be Flammable 
Health Hazard: Irritant 
Health Reason : Corrosive Properties 

Chemical Name: Permethrin Process Wastewater 

CAS Number 

CAS Number 
Common Name : See Toluene; See Tenneco 500/100 

Physical_Haza: Flammabl~ Liquid 
PHYS Reason FP 45 F 
Health_Hazard: Toxic 
Health_Reason: Eye, Skin, Ingestion 

Chemical_Name : Permethrin, Technical 
Common_Name 

Physical _ Haza: NA 
PHYS_Reason 
Health_Hazard: Irritant 
Health Reason : Eye, skin, Ingestion 

CAS Number 

r.,emical Name: 
Common 

Physica l _Haza : 

Propionic Acid 
Name : Propanoic 
Corrosive 

CAS_Nurnbet
acid; Pot acid; Methyl Acetic Acid 

PHYS Reason Also Combustible 
Health_Hazard : Tox ic 
Health_Reason: Skin 

FP 126 F 

Mi :-: ture 

52645-51-1 

00079-(>9-4 

Chemical Name: 
Common 

Phy·si cal_Haz a: 

Propionic Anhydride 
Name : Anhydride; Propionyl 
Corrosive 

O>:ide; 
CAS_Number : 00023-62-6 

Methy l Acetic Anhydride 

PHYS Reason FP 145 F 
Health_Haz ard : Highl y Toxic 
Health Reason : 

Chemical Name: Sodium Carbonate 
Common Name : Soda Ash 

Phys ical_Haza : NA 
PHYS Reason 
Health_Hazard: Irritant 
Health_Reason: Eye , Skin, Ingestion, Inhalation 

Chemical Name: Sodium Chloride 
Common_Name : Salt 

Physical_Haza: NA 
PHYS_Reason 
Health_Hazard: NA 

!al th Reason: 

CAS Number 
• 

CAS Number 

00497-19-8 

07647.-1 4-5 



C~dar Chemical Corporati-~- West Helena, Arkansas • Nov 19, 1987 

/ Chemical Name: Sodium Cyanide 
Common Name : Cyanide 

Physical_Ha:a: Corrosive 
IS_Reason 

Health_Hazard: Highly To~ic 
Health_Reason: Eye, Skin, Inhalation, Ingestion 

J Chemical_Name: Sodium Hydroxide 

I 

J 

' 

Common_Name : NaOH; Caustic Soda, Liquid 
Physical_Haza: Corrosive 
PHYS_Reason 
Health_Hazard: Highly Toxic 
Health_Reason: Eye, Skin, Ingestion 

Chemical Name: Sodium Hypochlorite Solution 
Common_Name : Hypo; Bleach 

Physical_Haza: NA 
PHYS_Reason 
Health Hazard: Irritant 
Health_Reason: Eye, Skin, Inhalation, Ingestion 

Chemical Name: Styrene 
Common_Name Vinyl Benzene 

Physical_Ha=a: Fl ammab le Liquid 
PHYS Reason FP 88 F 
Health_Hazard: Toxic 
Health_Reason: Inhalation, Ingestion 

d -~emical Name: Tenneco 500/100 
Common 

Physical_Haza: 
PHYS_Reason 
Hec-.lth_Ha=ard: 
Health_Reason:. 

Name : Xylenes, Mixed 
Flammable Liquid 
FF' 100 F 
Tm:ic 

CAS Number 

CAS NL!fnb er 

CAS Nwnber 

CAS_Number 

C1~S Number 

Chemical Name: Tetraethyl Ammonium Bromide CAS Number 
Common_Name : TEAB; Quaternary Ammonium Salt 

Physical_Haza: NA 
PHYS_Reason 
Health_Hazard: Irritant 
Health Reason: Skin, Ingestion 

Chemical Name: Thionyl Chlor ide CAS Number 
Common Name : Sulfur oxychloride; Sulfurous oxychloride 

Physical_Haza: Water Reactive 
PHYS_Reason Forms S02 and HCl 
Health_Hazard: Corrosive 
Health_Reason: Eye, Ski n, Inhalation 

Chemical Name : Toluene 
Common Name Toluol; Methyl Benzene 

Physical_Haza: Flammable Liquid 
PHYS Re·a son FP 45 F 
I-leal th_Hazard: Irritant 
~alth Reason: Inhalation 

CAS Number 

: 00143- 33-9 

01310-73-2 

07681-52-9 

00100-42-5 

25551-13-7 

00071-91 - (l 

07719-09-7 

00108-88-3 
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I Chemical_Name: Toximul 804 
Common_Name : Propanil Emulsifier 

Physical_Haza: Combustible Liquid 
YS_Reason FP 140 F 

h~alth_Hazard: Irritant 
Health Reason : Eye, skin, Inhalation, Ingestion 

Chemical_Name: Ultra TX Acid 

CAS_NLtmber 

CAS_Number 
Common_Name : Toluene ~ Xylene Sulfonic Acid, Mixture 

Physical_Haza: NA 
PHYS_Reason 
Health_Hazard: Irritant 
Health_Reason: Eye, S kin, Inhalation, Ingestion 

Chemical _Name : 
Common 

Physical_Haza: 
PHYS_Reason 
Health_Hazard: 

Xylene 
Name Xyl ol; methyl 
Flammable Liquid 
FP 79 F 
Tm: i c 

tal Ltene; 
CAS_Number 

Dimethyl Benzene 

Health_Reason: Eye, Skin, Inhalation, Ingestion 
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Process Description 
A feed blend is prepared by dissolving a polybutadiene in a 
solution of Dicyclopentadiene (DCPD) and Ethylidenenorborne (ENB). 
The solution is dried by vacuum distilling a small portion 
overhead. The resulting dried solution is then divided into two 
portions and transferred to reactors R-3 and R-4 for formulation. 

Each reactor (R-3 and R-4) then has specific additives changed with 
the additives being different for each reactor. Amounts added are 
small and very critical as to weight and order of addition. When 
mixing is complete, the contents of each reactor is drummed using 
colored codes for each reactor. 

The project utilizes existing equipment from Unit 1: R-PE107, R
PE103, and R-PE104. One of the existing scrubber systems will be 
used with a scrubbing medium of Kerosene. A mill to chop the 
polybutadiene into smaller pieces for dissolving in DCPD is the 
only piece of hardware to be added. 

DCPD will be used from a tank truck for the trial run in June with 
all other raw materials arriving in drums or other small 
containers. Future production runs will require DCPD in tank truck 
or rail car quantities. There are no storage tanks being assigned 
to this project for any raw material or product. 



. " • 
Environmental Consideration 
A trial batch to test commercial quantities of the Telene products 
is scheduled for June. The trial will consist of one batch and is 
estimated to require three days of operation. Based upon the 
quality of product produced in the trial run, initial commercial 
runs are planned for October. The production period will require 
approximately 2 0 days to complete. Additional commercial campaigns 
in 1991 might require as much as 100 total days with two production 
cycles during the year. 

For the trial batch and initial run, we have calculated only the 
emissions due to DCPD and off-gas ethane. The formulation 
ingredients are small quantities and do not impact the overall 
emission of VOC compounds. 

Scrubber System 
An existing scrubber, C-PE101, will absorb emissions from the three 
reactors, receivers, and vacuum pump. Kerosene is used as the 
scrubbing medium. Due to the solubility of DCPD in Kerosene, we 
have assumed a 95% efficiency factor to the scrubber system. This 
does not count heat exchanger recover . 

Estimated Emissions 
Trial Batch 
1990 Total 
1991 Total 

DCPD 
0.47 
6.26 

23.16 

lbs 
lbs 
lbs .v 

Ethane 
15.6 

207 . 7 
768.5 

2'1 
lbs xlf 
lbs A ~ ,, 
lbs A.!=! 

'"' 



CEDAR Chemical Corporation -
B F Goodrich T e lene(R) Project 

Formu l tion Ingredients 

,, • 
- +---- ----... ~Drums R-PE103 -

Oiene - --·-

0~~~ -------11 ,, 
---------. 

R-PE107 

Form~]~ion Ingredients 

.. +--------~-.~Drums R-PE104 -
- ·-------l 
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Du Pont Material Safety Data Sheet 

MATERIAL IDENTIFICATION 

NUMBER 1076CR 
NAME 2-Chloro-4-Nitrotoluene 

GRADE Technical 
CHEMICAL FAMILY Aromatic 
TRADE NAMES AND SYNONYMS 

p-Nitro-o-chlorotoluene 

CAS NAME 
CAS NUMBER 
FORMULA 

Benzene, 2-chloro-1-methyl-4-nitro 
121-86-8 
ClC6H3(N02)CH3 
Reported/Included TSCA INVEl'lTORY STATUS 

NPCA-HMIS RATING Health: 2 Flammability: 1 Reactivity: 0 
Personal Protection rating to be supplied by 

MANUFACTURER/DISTRIBUTOR: 
user depending on use conditions. 
E.I. duPont de Nemours & Co., Inc. 
1007 Market Street 
Wilmington, DE 

PRODUCT INFORMATION PHONE 
TRANSPORTATION EMERGENC l PHONE 
MEDICAL EMERGENCY PHONE 

19898 
1-(800)441-7515 
1-(800)424-9300 
1-(800)441-3637 

*********************************'*'**k*'***'*'****'****'*'*********************** 
COMPONENTS 

Material CAS Number % 

2-Chloro-4-Nitrotoluene 121-86-8 93 
2,6-Dichloro-4-Nitrotoluene 7149-69-1 4 
p-Nitrotoluene 99-99-0 3 
************~k*****~~x******~~********r.rA********************************* 
PHYSICAL DATA 

Boiling Point 260 deg C at 760 mro Hg. (500 F) 
Melting Point 57 to 60 deg C 135-140 F 
Evaporat i on Race <1 
Solubility in ~ater 0.17 WT% at 20 deg C 
Odor Sweet, pungent 
Form Crystalline 
Color Medium to dark brown 
Specific Gravity 1.27 at 70 deg C 
Vapor Pressure: 0.016 mmHg@ 25 C (77 F) 

0.044 mmHg @ 38 C (100 F) 
Vapor Density: Not determined 
pH Information: 7 . 3 (water extract) 
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HAZARDOUS REACTIVITY 

Instability Stable at normal temperatures and conditions of 
storage. 

Incompatibility Non~ reasonably foreseeable. 
Polymerization Polymerization will not occur. 
Decomposition: Will occur at temperatures above 260 C (500 
F), releasing hazardous nitrogen oxide and hydrochloric acid 
gases. Acidic conditions, and/or contamination by foreign 
materials, will substantially lower this decomposition 
temperature. 

************************************************************************** 
FIRE AND EXPLOSION DATA 

Flash Point : 133 deg C 
Method : SFCC 

Flammable Limits in Air, %by Vol. 
LEL : Not available. 
UEL : Not available . 

: Not available . Autoignition Temperature 
Autodecomposition Temp: >260 C (see "Decomposition) 

FIRE AND EXPLOSION HAZARDS 

OSHA Class III B Combustible material. 

EXTINGUISHING MEDIA 

Small fires: Dry chemical, carbon dioxide (C02) 
Large fires: Water spray, fog, or foam 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Evacuate personnel to a safe area. Keep personnel r emoved & upwind of 
fire. Wear self-contained breathing apparatus. Cool tank/ container 
with water spray. 
Use caution approaching an advanced or massive f ire . 
Product may decompose at high temperatures and rupture 
container. 

*~\-i:~··***********************************"i:********************************** 
HL~LTH HAZARD INFORMATION 

Harmful if inhaled or absorbed through skin ; reduces blood's 
oxygen carrying capacity. Symptoms may be delayed. Causes 
skin and eye irritation. 

Oral LDSO: 1499 mg/kg in rats 
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Du Pont Material Safety Dat a Sheet 

(HEALTH HAZARD INFORMATION • CONTINUED) 

The compound is an eye irritant and is a slight skin 
irritant . 

• Page 3 
MSDS No : 1076CR 

Human health effects of overexposure may initially include : 
reduction of the blood's oxygen carrying capacity with 
cyanosis (b l uish discoloration) , weakness, or shortness of 
brea th by formation of methemoglobin; abnormal blood forming 
system function ~ith anemia; or red blood cell destruction. 
Skin permeation can occur in amounts capable of producing 
the effects of systemic toxicity. There are no reports of 
human sensitization. Individuals with preexisting diseases 
of t he cardi ovascular system or bone marrow may have 
i ncreased suscepti bility to the toxicity of excessive 
exposur es. 

Carcinogenicity 

None of the components in this chemical is listed by 
!ARC , NTP , OSHA , or ACGIH as a carcinogen. 

Exposure Limits for 2 - Chloro - 4 -Nitrotoluene 

TLV ** (ACGIH) 
PEL (OSHA) 

None Established 
None Established 

Ot her Applicabl e Exposure Limits : 

Exposure Limi ts for p -Nitrotoluene 

AEL * (DuPont) : None Establ ished 
TV! ** (ACGIH) 2 ppm , 11 mg/m3, ski n 
PEL (OSHA) 5 ppm , 30 mg/ m3 , skin 

* AEL i s DuPont ' s Accept able Exposure Li mit. 
** TLV is a registered trademark. 

Safety Precau tions 

Avoid breathing vapors or mi st. Avoid contact with eyes . Avoid 
contact with skin. Avoid contact with clothing . Avoid br eathing 
dust. Wash thoroughly after handling. 

************************************************************************** 
FIRST AID 

If inhaled: Remove to fresh air. If not breathing, give 
artificial respiration, prefer ably mout h- t o-mout h. If 
breathing is difficult, gi ve oxygen . Call a phys ician. 

In case of contact: Immediately flush eyes or sk in with 
plenty of water fo r at least 15 minutes while removing 
contaminated clothing and shoes. Call a physician. ~ash 
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(FIRST AID - CONTitrUED) 

clothing before reuse and destroy contaminated shoes. 

If swallowed: Induce vomiting immediatealy by g~v~ng 2 
glasses of water and sticking finger down throat. Call a 
physician . Never give anything by mouth to an unconscious 
person. 

1076CR 

Note to Physician: Absorption of this product into the body 
leads to the formation of methemoglobin which, in sufficient 
concentration, causes cyanosis. In case of skin absorption, 
symptoms may be delayed . Since reversion of methemoblogin 
to hemoglobin occurs spontaneously after termination of 
exposure, moderate degrees of cyanosis need be treated only 
by supportive measures such as bed rest and oxygen 
inhalation . Thorough cleansing of the entire contaminated 
area of the body including scalp and nails is of utmost 
importance. If cyanosis is severe, intravenous injection of 
methylene blue, 1 mg(kg body weight, may be of value . 
Cyanocobalamin (Vitamin B-12), 1 mg intramuscularly, will 
speed recovery. Intravenous fluids and blood transfusions 
may be indicated in very severe exposures . 

************************************************************************** 
PROTECTION INFORMATION 

Generally Applicable Control Measures and Procedures 

Good general ventilation should be provided to minimize 
personal contact . 

Personal Protective Equipment 

Eye/Face Coverall chemical splash goggles. Safety 
glassed (side shields); full-length face shield 

Respirator (w/chemical-proof suit wfhood) if direct 
exposure is likely. 

Additional Protective foo~•ear. Pants, jacket, and apron 
Protective Gloves Butyl rubber gauntlet gloves 

********~~***************************************************************** 
DISPOSAL INFORMATION 

Spill, Leak , or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
Evacuate area and keep upwind of spill. Contain spill with 
sand or earth dam. Allow to freeze or soak up with sand or 
earth and transfer to a covered metal container for 
disposal . Flush area with detergent and water. Comply with 
Federal, State, and local regulations on reporting releases. 



• • 28-Apr-89 Page 5 
Du Pont Material Safety Data Sheet MSDS No: 1076CR 

(DISPOSAL INFORMATION - CONTINUED) 

Waste Disposal 

Comply w/Fed., Sta~e & local reg. If approved may be 
incinerated, sent to an approved hazardous material 
disposal area, or transferred to a licensed disposal 
contractor. Dilute solutions are biodegradeable by 
specially acclimated bacteria. 

*******************************************************~****************** 
SHIPPING INFORMATION 

DOT 
Proper Shipping Name 

RQ Hazardous Substance*, Liquid, N.O.S. (contains 
p-Nitrotoluene) 

Hazard Class 
UN/NA No. 

DOT/IMO 

ORM-E 
9188 

Proper Shipping Name 
Poisonous Solid, 

Hazard Class 
N.O.S. (2-Chloro-4-Nitrotoluene) 

Poison B, 6.1 
UN No. 
Special Information 

Shipping Containers 
Tank cars, tank trucks 

2811 
IMO Label: Harmful - stow away from food 

stuffs 

REPORTABLE QUANTITY 1000 lb/454 kg 
***~~******************************************************************** 
STORAGE CONDITIONS 

Store in well ventilated area. Keep container tightly closed. 
Store away from heat, sparks, and flame. Handle in a 
manner to prevent human contact . 

*'t'':********~-<*************~-<********************************************** 
ADD ITIONAL INFORMATION AND REFERENCES 

*Regulated as a hazardous material by DOT only when shipped 
in containers in excess of 1000 pounds each. 

Title III Classifications: 

Acute Health Yes 
Chronic Health - Yes 
Fire Hazard No 
Reactivity No 
Pressure No 

For further information , see Du Pont "2-Chloro-4-
Nitrotoluene, Technical" Data Sheet . 
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The data in this Material Safety Data Sheet relates only to the 
specific material designated herein and does not relate to use in 
combination with any other material or in any process. 

Date of latest Revision 
Responsibility for HSDS 

88/02/11 
J . C. Watts 
Du Pont Co., C&P Dept. 
Chestnut Run, Bldg. 709 
Wilmington, DE 19~98 
302-999-4946 
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Grace Projed - Nitroparaffin Derivatives 12-May-89 
Physical Properties Chart J.E. Porter 
Note: The following data is for compounds as found in the process; not pure compounds. 

Compound Fonmrltl Boiling Freeze Solubility fltlsll Vspor 
Weight Point Point in Water Point Pressure 

TA Procen 
Formaldehyde, 44% 30 210 F NA Infinite 176 F TCC 3.4@ 95 F 

Methyl Alcohol 32 148 F/65 C '-144 F Completely 54F TCC 138@ 25 c 
Miscible 

NitromethMe 61 214F/101C '-20 F/ -29 C 9.5 1%@ 20 c 95 F/35 C 27.8@ 20 (; 

TN 151.1 212Fi 100C Completely ND 24@ 25 c 
Miscible 

NMPD 135.1 149 F/65 C Completely 56F! 13C MeOH 
Miscible 

NMP 119.1 212 F/100 C Miscible NA Wtl.ter 

TA 121.1 NA 340 F/ 171 C 70 gm/100 gm NA NA (solid) 
'@25C 

AMPO 105.1 NA. 228 f ,' l 09 c 250 gm.11 00 gm NA NA (solid) 
'@20(: 

AMP 89.1 212 F/100 C NA Completely > 200 F w~ter 
Miscible 

Triethylamine 101.2 19-t F/90 C '175 F . -115 C 10~;,@200 20 F TOC 52@ 20 c 
2 ~0@ 60 (: 



• 
Gompound Formul~ Boiling Freeze Solubility Fl~::h Vapor 

Weight Point Point in Water Point Pressure 
2-AB Process 

Formaldehyde, 44% 30 210 F NA Infinite 176 FTCC 3.4@ 95 F 

Methyl Alcohol 32 148 F/65 C '-144 F Completely 54F TCC 138@ 25 c 
Miscible 

1 - Nitroprop3.ne 89.1 268 F/131 C '-162 F/108 G 1.4%@ 20 c 96 F 20 G 7.5@20(: 

2- NB 119 1 W~ter Mi::cible NA Wt\ter 

NEPD 149.1 Wt\ter Completely NA Wtder 
Miscible 

NMP 119.1 212 F/100 C Miscible NA Water 

2- AB 89.1 352 F/178 C NA Completely 193 F/89 C 7.5@ 25 c 
Mi!:ciiJie 

AEP 119.1 NA 99 F/37 G Gompletely '>200 F NA 
Miscible 

AMP 89.1 212F/100C NA Completely > 200 F Water 
Miscible 

Triethyli:\mine 101 .2 194 F/90 C '175 F / -11 5 C 10 °o@ 20 c 20 F TOC 52@ 20 (: 
2%@ 60C 



• 
Gompouncl Formult~ Boiling Freeze Solubili~; Flssh v~,por 

Weight Point Point in Water Point Pressure 

AMP Process 
Form~lclehyde. 44% 30 210 F NA Infinite 176 FTCG 3A@95 F 

Methyl Alcohol 32 148 F/65 C '-144 F Completely 54 F TCC 138@ 25 (: 
Miscible 

2-Niropropane 89.1 248 F/120 C '-132 F! -91 C 1.7%@ 20 c 82 F/28 C 12.9@20C 

NMPO 135.1 149 F/65 C Completely 56 F/13 C MeOH 
t-1i~cible 

NEPD 149.1 Wster Completely NA Water 
Miscible 

NMP 119.1 212 F/100 C Miscible NA Water 

AMPO 105.1 NA. 228 F·1o9 c 250 gm/1 00 gm NA NA (solid) 
'@20(: 

AEP 119.1 NA 99 f ;37 (: Completely '>200 F NA 
Miscible 

AMP 89.1 212F/100 C NA Completely > 200 F Water 
~1iscible 

Trtethyltlmine 101.2 194 Ft90 (: '175 F -115 c 10%@ 20 c 20 F TOC 52 @20 c 
2%@ 60 c 



3,4-DICHLOROANILINE 
PROPIONIC ACID 
PROPIONIC ANHYDRIDE 

PROCESS• PROPANIL 

-. 

VERTAC CHEMICAL CORPORATION 

WEST HELENA, ARKANSAS 

. J ANUAR y 10, 1 83 9 

. -..... , REACTOR ' PROPANIL 
/ PRODUCT 

' -/ 

. 
WASTE ACID 
WATER . 

. 
RECYCLE 

' 
BIOLOGICAL 

ACID / TREATMENT 

I 

MANUFACTURED FORI VERTAC CHEMiCAL CORPORATION 

\ 

. • ,. 

' NPDES OUTFALL 
/ 



• .. 
• oJ ,.. 
r~ :J{- e~ · AJjlt .J4: ............ PERMIT NO • • ~ 
t\ ... JIA: AUt WATER. SOUD. H~S 
SORT: PERMIT, COMPLIANCE. 
FEES: ' --------

ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

MEMORANDUM 

TO 

FROM 

DATE 

SUBJECT 

Mark Simpson, Geologist, R. S.T. Div. cY~ 
Jay Justice, Hazardous Waste Chemist, T.S. Div. 

7-DEC-1989 

Results from analysis o~ groundwater samples taken 
at Cedar Chemical Company on October, 17, 1989. 

The groundwater samples taken Octob?r 17, 1989, at Cedar Chemical 
Company located at West Helena have been analyzed for Semivolatile 
Organics and Total Organic Carbon. The results from these analyses 
are listed below and are expressed i n mg/ 1. 

Well lt 3 

TOC 
Methoxybenzene (1) 
Dichlorobenzene (1) 
Propanil (1) 

Well i 6C 

TOC 
Dichloroanilines (1) 
Chloroaniline (1) 

Well i 6A 

TOC 
Phenylaniline (1) 

TOC 

Field Dupl icate 
(Well i 6C) 

Dichloroanilines ( 1) 

41 
0.02 
0.15 
0.17 

67 
25 
0.1 

1.5 
0.025 

71 
25 

(1) Denotes a concentration that ha s been estimated. 

cc: Jim Rigg, Geologist II, Groundwa ter Section 
Hazardous Waste Division 
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(b) (4)

·, .. 

-~~IAL SAFETY DATA S• ; CONFIDENTIAL 

FOR HAZARDOUS PRODUCTS USED IN PLACES OF EMPLOYMENT 

M3137 
1tcllon 1 name & p_ro_d_u_ci _______ _ 

------~-----.,.-----------------man11lac1u1c1 s name emergency phone no (24 hours) 

1_a_1_~~rd~i-~_·k_e_c_1_1e_m_ic_u_·_1_c_o_._,_f_o __ r_ r_c_·r_/\n_1e_r_i _c_a_s_
1
:n_c_. _ __ ~---i-'-b-l_3~0~2L--5~7u5~-..-1.3~0~0~0------=---~ 

street iHld•P.~S 

(cl Concord Pike & Mur h 
city. st:lle zip code 

~l Wilmin ton DE 9897 

Road 

chemical n11me trade name. and synonyms 

tor latr:st data. con- d111e this form writ ten 
suit m;inufacturer (d) 1/"J.tl9 
s1gnahirP. ol cer11!y1ng company o!hc-1a_I _____ _____ _ 

(I) 

191 3-Phenox:ybenzaldehyde, 3-PBA I., PBA ..,_ _________________________ _ 
formula of primary component(s) 



(b) (4)

tir11111d) 'l-l'hcnoxyb~nz:.ildeh: IJ J-PBAL , PBAL 

the informal1on herein is givon 1n good faith 
but no warranty, cxoress or implied. is made. 



(b) (4)

- a 

-~ATERIAL SAFETY DATA SHEET CONFIDENTIAL 

J:OR HAZARDOUS PRODUCTS U SED IN PLACES OF Etv1PLOYMENT 
M3135 

H elton 1 namt .!_p_ro._d_u __ ct _______________ ------
manufacturer's name emergency p"tone no (24 hours) 
(a) ICI Americas Inc . lbl 302-5 7 5-3000 

street add•Pss 
(c) Conco r d Pike & Murphy Road 
c ity slate zip code 
(e)Wilmington, DE 19897 

chernicat name. 1raoe name and synonyms 
(g)Cypermethrin (Tenneco 500/100) 

10, latesl data. con- dale 1n,5 lorm wri tten 
suit manulaclurer (d) 2 / 6 / 7 9 
s•gnature ol cer11fy1ng company off1c1a1 
(II 

l 



(b) (4)

~I 
M-A f ERi'AL SAFETY DATA SHEET. nued) Cyperm~ (Tenneco 500/100 Solution) 

Ref: Internal the inlormatton herein is given 1n good faith 
but no warranty. express or implied. Is made 



(b) (4)

.. ~;E--~IAL SAFETY DATA s.I~ 
' ... 

FOR HAZARDOUS PRODUCTS USED IN PLACES OF EMPLOYMENT CONFIDENTIAL 

H3134 

1eclfon 1 name & produ.c_I _ _ _______ _ 

manufaclurer s name emergency phone no (24 hours) 

(al IC! ,\rnoril·a~; Inc . (~ 302-575-3000 

19897 3 for 1a1cs1 data. con- dale lhts lorm w rollen 
suit m;inulacturer. (d) 1/31/79 

~-_:..:.:....;_;;:..:_.;_;_ __ ~~~~~~~-
5 •gnat urn of cer1tly1ng company offrcral 
!IJ 

slreet ildc:lr~ss 
~) Concord Pike & Mur phy Road 

ch emical riamr. . lrade name. and synonyms 

. !gl AROMJ\SOL H 



(b) (4)

MATERIAL SAFETY DATA SHEET '~''.nl111uud) AROMASOL H 

. . ' 

Ref . Internal, AC<!:IH 
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VERTAC CHEMICAL CORPORATION 
WEST HELENA, ARKANSAS 

JANUARY 10 , 1983 

NAOH 
WATER 

~ SCRUBBER . ~EFFLUENT 

w 
AQUEOUS 

EFFLUENT 

,-------,~ 

REACTOR 1 

THREE t-f-'" 

REACTOR 
FOUR 

H 
I -

PERME~HRIN ACID CHLORIDE 
~ (INTERMEDIATE) 

-..!/ 
SOLVENT 

I • 

PROCESS a PERMETHR IN ACID CHLORIDE (INTERMEDIATE) 

MANUFACTURED FOR a ICI AMER I CAS , INC. 

• 

• 

-' 
('I -



ERMETHRIN 
CID 
HLORIDE 

ROMATIC 
LCOHOL 

NAOH 
WATER 

THREE 

REACTOR 
FOUR 

VERTAC CHEMICAL CORPORATION 
WEST HELENA, ARKANSAS 

JANUARY 10 , 1983 

EFFLUENT 

SOLVENT 
NACL 
WATER 

--1 WASH 
VESSEL 

SURGE 
VESSEL 

AOEOUS 
EFFLUENT 

SOLVENT 

PROCESSa PERMETHRIN , TECHNICAL 

MANUFACTURED FOR a ICI AMERICAS , INC . 

SOLVENT 
REMO VAL 

SOLVENT 

PERMETHRIN 
PRODUCT 

• 

• 

\ ' 
I. 



NAOH 
CHLORINE 
WATER 

ACID CHLORIDE\ 
AROMATIC 

ALDEHYDE 
SOLVENT 
CATALYST 
SODIUM CYANIDE 

REACTOR 
THREE 

SCRUBBER 

VERTAC CHEMICAL COPORATION 
WEST HELENA , ARKANSAS 

JANUARY 1 1 , 1983 

EFFLUENT 

NAC L 
WA TER 

WASH 
VESSE L 

AQUEOUS 
EFFLUENT 

SURGE 
VESSEL 

PROCESS a CYPERMETHRIN , TECHN I CAL 

MANUFACTURED FORa ICI AMERICAS 

SOLV~NT 

REMOVA L 

SOLVENT 

CYPERMETHR I N 
PRODUCT 

• 
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3,4-DICHLOROANILINE 
PROPIONIC ACID 
PROPIONIC ANHYDRIDE 

.~ 

PROCESS a PROPANIL 

VERTAC CHEMICAL CORPORATION 

WEST HELENA, ARKANSAS 

. JANUARY 10 1983 t 

...... , REACTOR ' PROPANIL 
/ 

' 
PRODUCT 

-/ 

' WASTE ACID 
WATER . 

RECYCLE ..... 
BIOLOGICAL 

ACID / TREATMENT 

I 

• MANUFACTURED FORa VERTAC CHEMICAL CORPORATION 

•. 

,. 

' / 

.._ 

NPOES OUTFALL 

I 
I l 



PERMETHRIN PROCESS DESCRIPTION (REVISED 10/79 JEP> 
-REFERENCE FIGURE 2 

PAM HYDROLYSIS 

THE METHYL ESTER OF PERMETHRIN ACID IS HYDROLY~ . TO THE 
SODIUM SALT IN R-PE101 WITH 17% SODIUM HYDROXIDE AND METHYL 
ALCOHOL • 

ACIDIFICATION AND EXTRACTION 

THE SODIUM SALT OF PERMETHRIN ACID IS THEN TAKEN TO THE FREE 
ACID WITH HYDROCHLORIC ACID IN R-PE102. THE FREE ACID IS 
THEN EXTRACTED FROM THE AQUEOUS PHASE WITH TOLUENE. ADDITION 
OF 9% SODIUM CHLORIDE FACILITATES THIS EXTRACTION BY iNCREASING 
THE SPECIFIC GRAVITY OF THE AQUEOUS PHASE. THE AQUEOUS LAYER 
IS THEN REMOVED TO THE WASTEWATER TANK. ORGANICS ARE THEN 
HELD IN R-PE106. THREE CYCLES THROUGH R-1 AND R-2 CONSTITUTE 
ONE BATCH FOR R-PE106. BATCH CYCLE TIMES THROUGH THESE STEPS 
ARE APPROXIMATELY 5 1/2 HOURS IN R-1 AND 6 HOURS IN R-2 WITH 
R-6 BEING HELD AS NECESSARY. 

ACID CHLORIDE FORMATION 

R-PE103 AND R-PE104, IN THIS PROCESS, PERFORM THE SAME FUNCTIONS 
DUE TO BATCH CYCLE TIMES. THEY ARE EQUIPPED WITH IDENTICAL 
CONDENSING SYSTEMS, RECEIVERS AND UTILIZE THE SAME VACUUM AND 
SCRUBBER SYSTEMS. 

THE ORGANICS ARE FIRST TAKEN TO TEMPERATURE AND PRESSURE TO 
EFFECT AN AZEOTROPIC STRIP OF WATER AND TOLUENE. WATER 
REMOVAL IS NECESSARY DUE TO THE SUBSEQUENT ADDITION OF THIONYL 
CHLORIDE. THIONYL CHLORIDE IS THEN ADDED TO LABORATORY . 
COMPLETION AND REMAINING TOLUENE IS DISTILLED FOR RECYCLE. 

REESTERIFICATION 

PHENOXYBENZYL ALCOHOL IS ADDED TO FORM THE REESTERIFIED 
PERMETHRIN ACID. MATERIAL IS THEN TAKEN TO R-PE105 FOR 
WASHING TO REMOVE EXCESS ACIDS. BATCH CYCLE TIME THROUGH THE 
R-3/R-4 SYSTEM APPROXIMATELY 23 HOURS. WASHES REQUIRE APPR
OXIMATELY SIX HOURS. 

THE FINAL PRODUCT IS THEN TAKEN TO R-PE107 FOR REMOVAL OF 
TOLUENE AND LABORATORY ANALYSIS FOR FINAL PRODUCT SPECIFIC
ATIONS. THE FINAL PRODUCT IS THEN DRUMMED AS A TECHNICAL 
PRODUCT FOR FORMULATION BY OTHERS. R-PE107 IS (11/79) 
EQUIPPED WITH A BUSCH VACUUM PUMP WITH EMISSIONS TO THE 
SCRUBBER SYSTEM. FINAL SOLVENT REMOVAL REQUIRES AN ESTIMATED 
SIX HOURS CYCLE TIME. 

.· 
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17% ~OH 
MeOH 
PAM 

Tolu£.n(. 

R-.5 Re.c~cl e 
.32. 7o HC .. 

~'7oN.:Ct.. 

- Y./osh Brine.. 
to o;r .Sik 

PRESENT SYSTEM 

soc.l.. 
FBA 

PERMETHRIN PROC£55 
Fl ,. i 

Je4£> 

Toluene. 

177~ NsOH 
!?J% NaC ._ 

"\----~ Po!ri"V\t!·/hr;" 

Rec!;lcle I~ Wu.!t h 
+o K-P& 102 
Rec~cle. ;o::.d Wash 

-t· o Of'-1' Srte 

-t 0 d ........ ~ 

. . 
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Toluene 
R -5 Re. c _jcle 

32 7. HC .. 
e;ozNaC L 

Wa.s h Brin c. 
-to Off Si~e 

NEW R-7 

soc .. l. 
PBA 

SYSTEM 

PF.RMIT~l R IN P!\()(('c,:, 
Fij· 2. 

J.:dS 

Tolo..u~nt 

17'7o NaOH 
N.:~C ... 

P..ccyclc: /~ h.la.sh 
-to -R-P£ 102 
Rc:ct•.cl.: J..c..IW.:lsh 
+o 'Orr s,-~~ 

UJe+.s 

~To/. t. R-2 

To I. -to R-5 

P.:rr•" c: ~ h r•'n 
·•v Dr"•••::::. 

•. 

• I 



Tol~o~cn~ 
~7. N.3C~o 
327o HCL 

Acid Chloride!. S-1-ep 

PRES[NT PROCESS 

PI\ C.. 

f.YPI ~ f\ tvll Til n IN 
F"i.'l' 3 

Recuc.le ~ .. R·PEI02 
~ 

W.i.!oh 8rillc 
·lo orr Si~c 

Rcc~clc -fo 
R· P£103 

Drum Ou~ 
c j pI!,. n\.; ~ h,. ill 
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Toluene. 
e>7. N.~~CI 

..327. HC.. 

R-PE \01 

R-PEl02. 

WaGh s .. i .. e 
+o Of'r Sit~ 

Vc:n-l ~o C-PE 40 I 

R-P£108 

R-P£1035 
R-PEI05 Vt.l'\4 ~o C-PE402 
R- f'£1 07 

NEW R-7 , R-8 5Y5TEM 

$l1o NaC._ 

CYPERMETHRIN PP ~E55 

W.!1.;. 1. 8n" c! 

I ~ 0 ('~· j) d c. 

Rc.c:;,c.IL -fo 
H- PE. 103 



1. 

• 
a. ( 1) Permethrin Wastewater 

Sodium Chloride 
Sodium Sulfate 
Methanol 
Toluene 
Miscellaneous Organics 
Water 
pH 
Specific Gravity 
Flash Point 

(2) Cypermethrin Wastewater 
Sodium Chloride 
Sodium Sulfate 
Sodium Cyanate 
Sodium Hypochlorite Less Than 
Tenneco 500 (Solvent) 
Water 
pH 
Specific Gravity 
Flash Point 
Cyanide Less Than 
Miscellaneous Organics 

6.7% 
1.8 
2. 1 
7.7 
1.6 

80.1 
10 
1. 07 

45°F 

9.3% 
1. 9 
1.8 
0.1 
6.9 

80.1 
9.5 
1. 083 

80°F 
0.1 ppm 
1.2 

. I 

. ' -



.. • • 4 . . . • 
Process: 3,4-Dichloropropionanilide (Unit 2) 

Basis: Manufactured for Cedar Chemical Corporation and under 
contract for Rhom & Haas. The formulated products are used solely 
as herbicides on rice crops. 

Raw Materials 
3,4-Dichloroaniline (DCA) 
Propionic Acid 
Propionic Anhydride 
Emulsifier 
Isophorone 

Products 
Propanil, Technical (3,4-Dichloropropionanilide) 
Propanil-3 (3 pound per gallon formulation) 
Propanil-4 (4 pound per gallon formulation) 
Propanil 55% Blend 
Starn M-4 (Rohm & Haas) 

Process Description 
DCA (3,4-Dichloroaniline) and Propionic Acid are heated. Water 
formed by the reaction is removed under reflux conditions. the 
reaction is driven to completion by addition of Propionic 
Anhydride. The resulting technical grade product may be packaged 
or formulated with an emulsifier and solvent. 

Manufacturing Schedule 
Approximately eight months per year. Majority of production is 
seasonal: December through June. Production for calendar year 
1986 of technical grade product: 3 . 3 million pounds. Estimated 
1987 production: 3.5 million pounds. Estimated 1988 production: 
4.5 million pounds. 

Process Considerations 
Propionic acid is recovered and recycled. Aqueous waste 
containing less than three per cent propionic acid is neutralized 
if necessary and treated in a biological treatment system. 
The process is t otally enclosed with no p oint source air 
emission. Fugitive emissions consist of tank volume changes and 
pump/valve leakage. VOC l oss is calculated on the basis of 1987 
production. Total Annual Loss: 23 . 32 lbs; total daily loss: 
0.064 lbs. 

• 

. . 
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FORM US ( NVIII O NMLN1ALrii01l C "TION ACCNCY 

HAZARD. WASTE PERMIT APPLICATION 
nsoltdJtcd Permits Ptopram 

(Tioi< IIO(ol rountmn •• rrquor.·rl unolrr <;,·rtwrl 3005 u( /lCIV\ ) 

~~~~~ 

Q2. NEW FACILITY (Comp/c-tr 1/~m below.) 
' FOR NEW FACILITIES, 

r-=-,o-r-:-::-::--r-,.....,::-:-:::-t P R 0 VI 0 E TH E 0 ATE 
(yr •• mo., & day) OPEI'tA· 
TION BEGAN OR IS 
EXPECTED TO BEG IN 

Oz. FACILITY HAS A RCRA PERMIT 

" 

A. PROCESS CODE- Enter the code from the list of process codes below that best describes each process to be used a t the facility. Ten lines are provided for 
entering codes . . If more lines are needed, enter the code(s) in the space provided. If a process will be used that is not included in the list of codes below,, then 
describe the process (including i tt design capacity} in the space provided on the form {Item 11/·CJ. 

B. PROCESS DESIGN CAPACITY- For each code entered in column A enter the capacity of thB process. 
1. AMOUNT - Enter the amount. 
2 . UNIT OF MEASURE - For each amount entered in column Bll ), enter the code from the list of unit measure codes below that describes the unit of 

measure used. Only the units of measure that are listed below should be used. 

PROCESS 

Storag!!_ 
CONTAINER (barrel, drum, etc.) 
TANK 
WASTE PILE 

SURFACE IM POUNDMENT 

Disposal: 

PRO· APPROPRIATE UNITS OF 
CESS MEASURE FOR PROCESS 
CODE DESIGN CAPACITY 

SOl GALLONS OR LITERS 
S02 GALLONS OR LITERS 
SOl CUBIC Y ARCS OR 

CUBI C METERS 
S04 GALLONS OR LITERS 

079 GAL.l.ONS OR LITERS 

PROCESS 

Treatment: 
TANK 

SURFACE IMPOUNDMENT 

INCINERATOR 

PRO· 
CESS 
CODE 

TOI 

T02 

TOl 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY 

GALLONS PER DAY OR 
l.ITE RS PER DAY 
G ALLON S PER D AY OR 
LITERS PE R DAY 
TONS PER HOUR OR 
METRIC TONS PER HOURI 
CALl.ONS PER HOUR OR 
LIT ERS PER HOUR INJECTION WELL 

\-AN 0 Fl LL. 080 ACRE· FEET ( th e volume that 
would cover one acr<> to a 
dcptlo o( one foot) OR 
HECTARE· METER 

OTHER (Uu (or phr•icall chemical, 
thermal or biolog1ca trca mcnt 
proccucs ooot occurring in tanh1, 
1ur(acc inopoundmcnta or incine,.. 

T04 GALLONS PER DAY OR 
LITERS PER DAY 

LAND APPLICATION 
OCEAN DISPOSAL 

SURFACE IMPOUNDMENT 

UNIT OF MEASURE 

081 ACRES OR HECTARES 
082 GALLONS PER DAY OR 

LITERS PER DAY 
083 GAL LONS OR LITERS 

UNIT OF 
MEASURE 

CODE UNIT OF MEASURE 

a tore. De1cribl:' th~ processn in 
the 1pacc provided; Item III· C.) 

UNIT OF 
MEASURE 

CODE 
GALLONS. • • • • G LITERS PER DAY. • • V 
LITERS • • • • • • • • • L TON S PER HOUR • • • 0 
CUBIC YAROS.. • • • Y METRIC TONS PER HOUR. • W 
CUB IC METERS. .. • C GALLONS PER HOUR • • • • E 
GALLONS PER DAY • U LITERS PER HOUR. • • • • • H 

UNIT OF MEASURE 
ACRE·FEET ••••• 
HECTARE· METER. 
ACRES ••• • 
HECTARES •••• • 

UN IT OF 
MEASURE 

CODE 

. A 

.F 

.B 

. Q 

EXAMPLE FOR COMPLETING ITEM Ill (shown in line numbe~ X-1 and X·2 below): A facility has two storage tanks, one tank can hold 200 gallons and the 
o ther can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour. 

Q: A . PRO· lr 
u CESS FOR w 
Ill OFFICIAL Ill 

WI CODE I. AMOUNT USE WI I. AMOUNT 

~:l (from lut (I ;>Cci(y) ONLY !:::J 
.JZ 

abot•e) 
.JZ 

600 s 

20 6 

90,000 7 

20,000 8 

93,000 9 

PAGE 1 OF 5 CONTINUE ON REVERSE 
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IV DESCRIPTION OF HAZARDOUS W,\ STES {contiuuedl :Z~Wim!mfi~~~mm ~ 
A . EPA c. U 1 ~1T D . PROCESSES 

1.11 HAZARD. B . ESTIMATED ANNUAL 0~~RE 
Z<) !wASTE NO QUANTITY OF WASTE (f'nl~r 
:::i z (rntcr cod•) co de) 

t, PROCCSS COOEii 
(enter) 

_ll 

3 IPI0,6 6 

4 P 110 6 
~-

5 FlO 012 

6 DIOOIO 

7 u o Ia 

8 F 0 0 5 

9 u 2 2 0 

10 F I 0 0 I 5 

11 D 0 0 0 

12 D 0 0 1 

13 

14 

15 

16 

17 

18 

. 19 

20 

21 

22 

23 

24 

25 

26 

110,000 

1,200,000 

2,200,000 

120,000 

80,000 ,000 

1, 200,000 

31,000,000 

300 ,000 

....... 1017 .. 
T I 

s 0 1 so 2IT 0 2 

IP S 0 1 S 0 2 T 0 2 

!P T 0 2 
I I I 

IP S 0 1 S 0 2 T 0 1 T 0 2 

P s'o 1 so 2 r o 1 To 2 
I I 

IP I 
1
1 S Q 2 

I 

P S · 0 1 S 0 2 T 0 1 T 0 2 

ip s 1 s 0 2 

T 

1 I I T 

I I I 

I I 

I I I I 

I I I I I 

I I I I I I I 

I I I I 

I I I 

I I 

I I I I I 

I I I . 
!> - ,. " n n 17 - " In - " n - " 

EPA Form 3510-3 (6·80) 

PAGE3 __ 0F S 

2. . PROCESS DESCRIPTION 
(if o cod<' i• not cnlrrPd In D(l)) 

Included in above 

Include d in above 

Included in above 

Included in above 

CONTINUE ON REVERSE 

(rn iC'r "A", "n ", "C", "'" brloinol tlor "3" t o orlo·nti(~ phol,.copirrl po,;ro ) 



. PROCESS[$ (ttllltin 
. s;;;c-;; Fei 4-AOD""TroNA-L.."rnoCESS C ODES OR 

IN CLUDE DESIGN CAPACITY. 

Further explanation of line No. 1 of Part III : 

Biological treatment system. Total volume capacity is 12 . 6MM gallons . 
Working volume is 6. 6UM gallons . Design throughput is 90M gallons 
per day. NPDES Permit No. AR-003-6412 . 

.· 

g•t nu waste you w1 handle. you 
handle hazardous wastes which are not listed in 40 CFR, Subpart 0, enter the four-digit number(sJ from 40 CFR, Subpart C that describes the characterls· 
tics and/or the toxic contaminants of those hazardous wastes. 

B. ESTIMATED ANNUAL QUANTITY - For each listed waste entered in column A estimate the quantity of that waste that will be handled on an annual 
basis. For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non-listed waste(s) thet will be handled 
which possess that characteristic or contaminant . 

C. UN IT OF MEASURE - For each quantity entered in column Benter the unit of measure code. Units of measure which must be used and the appropriate 
codes are: 

ENG I ISH UNIT OF MEASURE CODE 
POUNDS •• ••••••••• • • ••••••••• • ••• P 
TONS •••••••••••••• , , , • , , , , , • , ••• T 

METR IC UNIT OF MEASURE CODE 
KILOGRAMS •••• , •• ,.,. •. K 
METRIC TONS ••••••• , • , , , , ••• , , •••• M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into 
account the appropriate density or specific gravity of the waste. 

0 , PROCESSES 
1. PROCESS CODES: 

For listed haz.ardous waste: For each listed hazardous waste entered in column A select the code(s) from the list of process codes contained in Item Ill 
to indicate how the waste will be stored, treated, and/or disposed of at the facility. 
For non-listed haz.ardous wastes: For each charae1eristic o r toxic contaminant entered in column A, select the code(s) from the list of process codes 
contained in Item Ill to indicate a ll the processes that will be used to store, treat, and/or dispose of all the non-listed hazardous wastes that possess 
that characteristic or toxic contaminant. 
Note: Four spaces are provided for entering process codes. lr more are needed: (1 l Enter the first three as described above; (2) Enter "000" in tha 
extreme right box of Item IV-D(1l; and (3) Enter in the space provided on page 4, the line number and the additional code(s). 

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form. 

NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by 
more than one EPA Hazardous Waste Number shall be described o n the form as follows: 

1. Select one o f the EPA Hazardous WasJe Numbers and enter it in column A. On the same line complete columns B,C, and D by estimating :he total annual 
quantity of the waste ;;nd de~cribing all the processes to be used to treat, store. and/or dispose of the waste. 

'2. In column A of the next line enter the o ther EPA Hazardous Waste Number that can be used to descr~be the waste. In column Dl'21 on that line enter 
"included with above" and make no other entries on that line. 

3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous wast~. 

EXAMPLE FOR COMPLETING ITEM IV (shown in line numbers X· T, X-2. X-3, and X-4 below) -A faci lity will treat and dispose of an estimated 900 pounds 
per year of chrome shavings from leather tanning and finishing operation. In addi tion, the facility will treat and dispose of three non-listed wastes. Two wastes 
are corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive ond ignitable and there will be an estimated 
100 pounds per year of that waste. Treatment will be in an incinerator and disposal will be in a landfi ll. 

l:J z . _o 
..IZ 

X-1 

X-2 

X-3 

X-4 

B. ESTIMATED ANNUAL 
QUAN TITY OF WASTE 

900 

400 

100 

PAGE20F5 

2. PROCESS DESCRIPTION 
(I( o code u not enUred in D(l)) 

illcillded with abol'e 

CONTINUE ON PAGE 3 
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Organic 0\emicals Division 
W R. Grace & Ca. 
55 Hayden A'w'e!'!ue 
Lexington, Mess. 02173 

MAtERIAL 
SAFETY DATA 

EMERGENCY TELEPHONE NO: 603 • 888 • 2320 Page: 1 of3 

SECTION ONE· PRODUCT DESCRIPTION 

IOENTrrY: 2·AB l 
EXPERIMENTAL PRODUCT 

MSOS DATE: 09·01-87 

CHEMICAL DESCRIPTION: 2-~ino-l.:butanol ' 
SYNONYMS: 2-Aminobutan-1-ol; butanol-2-amine; D,L-2-amino·1-butanol; (:)2-amino-1-butanol 

CAS Number:.J96-20-8J 
TSCA LISTING: This product is listed in the TSCA inventory. 

SECTION TWO • HAZARDOUS INGREDIENTS 

CHEMICAL NAME 
[CAS NUMBER} 

2-Amino-1-butanol [96·20-8] 

PERCENT 
PRESENT 

-100 N.E. 

• Also Grace Internal Limit unless otherwise s~ecified 
N.A.= Not applicable 
NAIF =No applicable information found 
TL V = Threshold Limit Value 

(ACGiH g;ceftne) 
TWA= Time Weighted Average 

for 8 hrs unless otherwise specified 
LEL = Lower Explosive Limit 

SECTION THREE· PHYSICAL DATA 

N.E. = None established 
N.D. "" Not determined 
PEL = Permissible Exposure Limit 

(OSHA legal fimit) 
C = Ceifing value 

UEL = U1=per Explosive Limit 

APPEARANCE AND ODOR: Pale ye!!ow liquid with a faint. fishy odor. 
BOIUNG POINT: 3520Ff178 C' SPECIFiC GRAVITY: 0.94 
MELTING PCINT: N.A. . %VOLATILE BY WT.: N.A. 
VAPOR PRESSURE: 7.5 mm Hg@ 25 C, EVAPORATION RATE: N.D. 
VAPOR DENSITY: -3.06 pH of 1% Solution: 11 .1 ) 
WATER SOLUBILITY: Completely miscible.._ 

SECTION FOUR· FIRE FIGHTlNG DATA 

FLASH POINT: 1930F (89 C) 1 
FLAMMABLE LIMIT- LEL: N.D. 

METHOD: Closed Cup 
UEL: N.D. 

PEL 

N.E. 
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EXTINGUISHING MEDIA: Water, dry chemical, carbon dioxide, foam. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear seH contained breathing apparatus with full face-piece. 
Use water spray to cool fire-exposed containers. 

UNUSUAL FIRE & EXPLOSION HAZARDS: Combustible liquid. 

SECTION FIVE- HEALTH & FIRST AID DATA 

PRIMARY ROUTES OF EXPOSURE: Eye and skin contact. Inhalation exposure is not likely unless 
material is heated or a mist is generated. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral lDso for mice is 2300 mglkg- slightly toxic by, 

ingestiog. Due to pH may be irritating to eyes and ski~ Inhalation of heated vapor or a mist may be irritating ' 
to the respiratory tract~ 

CARCINOGENICITY: This material is not listed by NTP, IARC, or OSHA,;as a suspect or proven carcinogen. 
There is no evidence that indicates the material may be carcinogenic to humans or animals. 

SIGNS & SYMPTOMS OF OVEREXPOSURE: Redness, burning, tearing of eyes. ·Red, swollen, or 
( inflammed skin. Coughing, wheezing, chest tightness.2 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing skin or 
lung disorcers may be more susceptible to the irritating properties of the material. 

EMERGENCY AND FIRST AID PROCEDURES: 

E1e Contact: Immediately flush with large quantities of water for at least 15 minutes while holding the 
eyelids Cj:en. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities of water for at 
least 15 minutes. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Ingestion: If consC:ous, give large quantities of water to drink. Do not induce vomiting. Do not give an 
unconsc:cus person anything by mouth. Contact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial respiration 
then oxy~en if needed. Contact a physician immediately. 

SECTION SIX· REACTIVITY DATA 

STABILITY: Stable. 
CONDITlONS TO AVOID: NA 

INCOMPATIBILITY WITH OTHER MATEMIALS: Oxidizing materials. 

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, nitrogen oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITlONS TO AVOID UNCONTROLLED POLYMERIZATION: N.A. 
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SECTION SEVEN- SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential personnel. 
Ventilate area. Prevent from entering drinking water supplies or streams. Collect with absorbent material 
and package for disposal according to local, state, and federal regulations. 
WASTE DISPOSAL PROCEDURES: Check the as is pH. If above 12.5 classify and label as follows: 

EPA Name: Corrosive ....................................... No.- 0002 

SECTION EIGHT- SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is recommended. 
Dilution ventilation is not recommended as the sole control mechanism. 
PROTECTIVE EQUIPMENT: Minimum -chemical safety goggles with side shields and impervious gloves. 
Do not wear contact lenses when handling chemicals. Wear impervious clothing if possibility of body 
contact exists. 
RESPIRATORY PROTECTION: Use an approved organic vapor respirator within use limitations. In all 
other situations use self-contained breathing apparatus. 

( SECTION NINE- SPECIAL PRECAUTIONS 

WORK/HYGIENIC PRACTICES: Wash thoroughly after handling. Wash contaminated clothes before 
re-use. Launder work clothes separately from family c~othes. Check protective clothing, especially 
impervious gloves, for leaks before use. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Do not store near oxidizing materials. 
Store in ccol, dry, and well ventilated area. Keep containers closed. Use only DOT-approved containers. 
Do not enter storage area unless area is adequately ventilated. 
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Organic Chemicals Division 
W. R. Grcx:e & Co. 
55 Hoyden A~ue 
lexington, Mass. 02173 

8v1ERGENCY TELEPHONE NO: 603 • 888 • 2320 Page: 1 of 3 

SECTION ONE· PRODUCT DESCRIPTION 

IDENTITY: TA-100 t MSDS DATE: 09-01-87 
EXPERIMENTAL PRODUCT 

CH E.\11CAL DESCRIPTION: 1 ,3-PropanecfiOI; 2-amino-2-(hydroxymethyi)Y 
SYNONYMS: Tris(hydroxymethyl)aminomethan~TRIS buffer; THAM; Tromethane; Talatrol 

CAS Nui'nbei-:":"77 -:86-1 ':f 
TSCA LISTING: This product is listed in the TSCA inventory. 

SECTION TWO· HAZARDOUS INGREDIENTS 

CHE.\11CAL NAME 
[CAS NUMBER] 

TA-100 [77-86-1] 

PERCENT 
PRESENT 

-100 

• Also Grace Internal Limit unless otherwise specified 

N.E. 

N.A= Not applicable N.E. .. None established 
NAIF= No applicable information found N.D. a Not determined 
TLV =Threshold Limit Value PEL= Permissible Exposure Limit 

(ACGiH g.~(je!ine) (OSHA !e-::;..al fimit) 
TWA= Time Weighted Average C = Ceiling value 

for 8 hrs unless otherwise specified 
LEL == Lower Explosive Limit UEL .. Upper Explosive Limit 

SECTION THRE:- PHYSICAL DATA 

APPSI\RANCE AND ODOR: White C:"Jstalline solid with a faint, fishy odor. 
BCIUNG POINT: N.A. BULK DENSITY: 52 lb.tft3 
MEL. TING POINT: 3400F (171 C) %VOLATILE BY WT.: N.A. 
VAPOR PRESSURE: N.AJ EVAPORATION RATE: N.A. 
VAPOR DENSITY: N.A pH of 1% Solution: 10.4 '1 
WATC::i SOLUBILITY: 70g/100g at 25 C 

SECTION FOUR· FIRE FIGHTING DATA 

FlASH POINT: N.A. J 
FLAMMABLE LIMIT • LEL: N.A. 

METHOD: N.A. 
UEL: N.A. 

PEL 

N.E. 
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EXTINGUISHING MEDIA: Water, dry chemical, carbon dioxide, foam. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus with full face-piece. 
Use water spray to cool fire-exposed containers. 

UNUSUAL FIRE & EXPLOSION HAZARDS: Severe dusting may generate an explosion hazard. 

SECTION FIVE· HEALTH & FIRST AID DATA 

PRIMARY ROUTES OF EXPOSURE: Eye and skin contact. Inhalation exposure is not likely unless 
handling condition generates a dust. 

HEALTH HAZARDS (ACUTE AND CHRONIC): OraJ_LDLofo~ rabbits~ 1000 mglkgjexpected to be 

slightly toxic by ingestion. Due to pH may be irritating to eyes and skin. Inhalation of dust may be irritating 
to the respiratory tract. 

CARCINOGENICITY: This material is not listed by NTP, IARC, or OSHJ!gas a suspect or proven carcinogen. 
There is no evidence that indicates the material may be Carcinogenic to humans or animals. 

SIGNS & SYMPTOMS OF OVEREXPOSURE: Redness, burning, tearing of eye~ Red, swollen, or • 
(~ inflammed skin.~~_5)ughing, wheezing, chest tightness., -- · -

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing skin or 
lung disorders may be more susceptible to the irritating properties of the material. 

EMERGENCY AND FIRST AID PROCEDURES: 

E1e Contact: Immediately flush with large quantities of water for at least 15 minutes while holding the 
eyelids open. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Si<in Contact: Immediately remove contaminated clothing and flush area with large quantities of water for at 
least 15 minutes. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

ln~;estion: If consc:ous, give large quantities of water to drink. Do not induce vomiting. Do not give an 
unconsc:ous person anything by mouth. Cor.tact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial respiration 
then oxygen if needed. Contact a physician immediately. 

SECTION SIX· REACTIVITY DATA 

STABILITY: Stable. 
CONDITIONS TO AVOID: NA. 

INCOMPATIBILITY WITH OTHER MATERIALS: Oxidizing materials. 

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, nitrogen oxides. 

HAZARDOUS POLYMERIZATION: Will notoccur. 
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: NA 



• 
TA-100 Page: 3 of 3 

SECTION SEVEN • SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential personnel. 
Ventilate area. Prevent from entering drinking water supplies or streams. Collect and package for disposal 
according to local, state, and federal regulations. 
WASTE DISPOSAL PROCEDURES: Check the as is pH. If above 12.5 classify and label as follows: 

EPA Name: Corrosive ....................................... No. = D002 

SECTION EIGHT· SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is recommended. 
Dilution ventilation is not recommended as the sole control mechanism. 
PROTECTIVE EQUIPMENT: Minimum- chemical safety goggles with side shields and impervious gloves. 
Do not wear contact lenses when handling chemicals. Wear impervious clothing if possibility of body 
contact exists. 
RESPIRATORY PROTECTION: Use a toxic dust respirator within use limitations. In all other situations use 
self-contained breathing apparatus. 

( SECTION NINE· SPECIAL PRECAUTIONS ... 

( ··= 

WORK/HYGIENIC PRACTICES: Wash thoroughly after handling. Wash contaminated clothes before 
re-use. Launder work clothes separately from family clothes. Check protective clothing, es(:ecially 
impervious gloves, for leaks before use. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Do not store near oxidizing materials. 
Store in cool, dry, and well ventilated area. Keep containers closed. Use only DOT-aJ:proved containers. 
Do not enter storage area unless area is adequately ventilated. 
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Organic Chemicals Division 
W. R. Groce & Co. 
55 Hoyden Avenue 
Lexington, Mess. 02173 

MJ«ERIAL 
SAFETY DATA 

EMERGENCY TELEPHONE NO: 713 • 479 • 7348 

SECTION ONE • PRODUCT OESCRIPTlON 

IDENTITY: 2-Nitropropane) MSDS DATE: 05-13-87 

SYNONYMS: 2-NP, Nitropropane 

CAS Number: "79-46-9 7 
TSCA LISTING: Th is product is listed in the TSCA inventory. 

SECTION TWO • HAZARDOUS INGREDIENTS 

CHEMICAL NAME 
[CAS NUMBER] 

2-Nitropropane [79-46·9] 
Nitromethane (75-52-5] 
Nitroethane [79-24-3] 
1-Nitropropane [1 08-03-2] 

PERCENT 
PRESc:~ 

>94 
<1 
<3 
<3 

• Also Grace Internal Limit unless otherwise specified 

10 ppm r-NA 
100 ppm r-NA 
100 ppm r-NA 

25 ppm r-NA 

N.A.= Not applicable N.E. =- None established 
NAIF = No applicable information found 
TLV =Threshold Limit Value PEL .. Permissible Exposure Umit 

(ACGIH guideline) (OSHA legal limit) 
TWA= Time Weighted Average C. Ce!iing value 

for 8 hrs unless otherwise spedfied 
LEL = Lower Explosive Umit UE!.."" Uoper Explosive Umit 

SECTlON THREE· PHYSICAL DATA 

Ai=PEARANCE AND ODOR: Colorless liquid with mild. fruity ocor. 

PE!.. 

25 ppm TWA 
100 ppm TWA 
100 ppm TWA 
25 ppm TWA 

ECILJNG i=OINT: 248°Fi 120C SPEC:F:C GRAVITY: 0.99 (Water = 1} 
F:=.E:ZING POINT: -132°F/-91C %VOLATILE BY WT.: 100 
VAPOR PRESSURE: 12.9 mm Hg@ 20C 1 EVAPORATION RATE: 1.1::jBuAc = 1) 
VAPOR DENSITY: 3.1 (Air • 1) 
WATER SOLUBILITY: 1.7% wt@ 20C- slightly soluble 
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SECTION FOUR- ARE FIGHTING DATA 

NFPA Ratings (applicable to fire fighting situations only): tf~a.ltf:l .~?} FlamlJI~bJI!ty-_3? 
Reactivity-11 
FLASH POINT:.82°F/28C :·· METHOD: Closed Cup 
FLAMMABLE LIMIT • LEL: 2.6% UEL: 11.0% 
APPROXIMATE IGNITION TEMPERATURE: 80~F/428C 

EXTINGUISHING MEDIA: Water spray, dry chemical, foam, carbon dioxide, or Halon system. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus. Fight fires 
from an explosion-resistant location. Cool drums and tanks with water spray and continue to 
cool after tire has been extinguished. Stay upwind and out of low areas. If tank or truck is 
involved in a fire, isolate for 112 mile in all directions. 

UNUSUAL FIRE & EXPLOSION HAZARDS: F:!ammable liquid] Combustion products may contain 
nitrogen oxides or carbon oxides. Vapor is heavier than air and may travel a considerable 
distance to ignition source and flashback. 

SECTION FIVE- HEALTH & FIRST AID DATA 

IMMEDIATELY DANGEROUS TO UFE OR HEALTH: 2300 ppm.J 
PRIMARY ROUTES OF EXPOSURE: Inhalation of mist or vapor. Eye and skin contact. 
WARNING PROPERTIES: One report of odor detectable at 5 PP"lland another report of odor 
detectable at -160 ppm. Consider to have poor warning properties. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LD50 for rats is 725 mg/kg:7lnhalation LCso 

for 6 hr. for rats is 400 ppm. Irritating to eyes. Chronic exposure may cause liver damage. 
Chronic exposure of animals indicates possible effects to the kidneys and heart. Has caused 
formation of methemoglobin in animal studies. In one study injection of 170 mg/kg 2-NP into 
female mice on days 1 through 15 of gestation caused delayed heart formation in the 
offspring. Weak narcotic and respiratory irritant. 

CARCINOGeNICITY: Based on animal studies 2-NP has be.en listed by IARC and NTP as a-; 
suspect carcinogen but is not listed by OSHA"/ Other components are not listed by NTP, IAF.C. 
or OSHA as suspect or proven carcinogen. 
SiGNS & SYMPTOMS OF OVE:;EXPOSURE: Heacache, nausea, vomiting, diarrhea, dizz:ness, 
weakness. Burning, soreness in nose, throat, or lungs. 
MEDICAL CONDITIONS GENERALLY AGGRAVATE:J BY EXPOSURE: Persons with pre-existing 
lung conditions may be more susceptible to irritation effects. Persons with impaired liver 
function may be more susceptible to effects from liver damage. 

E.\,ERGENCY AND RRST AID PROCEDURES: 

E1e Contact: Immediately flush with large quantities of water for at least 15 minutes while 
holding the eyelids open. Contact a physician immediately. 

Skin Contact: Immediately remove contaminated c!othing and flush area with large quantities 
of water for at least 15 minutes. Contact a physician if irritation develops. 
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Ingestion: Induce vomiting if patient is conscious. Do not induce vomiting in an unconscious 
patient. Contact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial 
respiration then oxygen if needed. Contact a physician immediately. Effects of inhalation 
overexposure may not be immediately obvious. If overexposure is severe, patient should be 
observed for a minimum of 2 days. 

SECTION SIX· REACTIVITY DATA 

STABILITY: Stable. 
CONDITIONS TO AVOID: High temperatures cause decomposition. Unlike nitromethane and 
nitroethane, no detonations of 2-NP have been reported even under very severe test 
conditions. However, mixing with amines, alkalies, acids, and other materials will cause 
2-NP to become unstable. 

INCOMPATIBILITY WITH OTHER MATERIALS: Amines, strong acids. alkalies (lye, caustic), 
strong oxidizers, metal oxides, hydrocarbons and other combustible materials. Lead, copper, 
and their alloys. 
HAZARDOUS DECOMPOSITION PRODUCTS: Nitrogen oxides, carbon oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITICNS TO AVOID UNCONTROLLED POL YME.=11ZATION: NA 

SECTION SEVEN· SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RE!..EASES: Evacuate area of nonessential 
personnel. Ventilate area. Eliminate ignition sources. No flames, sparks or flares allowed in 
spill area. Vapor may collect in low areas or travel a considerable distance to ignition source 
and flash cack. Prevent from entering drinking water supplies or streams. Collect with ncn
combustit :e absorbent material and package for disposal according to local, state, and fecaral 
regulations. 

WASTE DISPOSAL PROCEDURES: When disposing of pure product as a waste according to E?A 
regulaticr. 40 CFR 261 classify and label as follows: 

DOT Name and Number =Waste Nitropropane, UN2608 
EPA Name and Number= Ignitable, No.= D001 

SECTION E!GHT- SPECIAL PROTECTION INFORMATION 

VENTILATION: Appropriate exhaust ventilation for the handling conditions is recommended. 
Dilution ventilation is not recommended as the sole control mechanism. 
PROTECTIVE EQUIPMENT: Minimum· chemical safety goggles with side shields and impervious 
gloves. Co not wear contact lenses when handling chemicals. Wear impervious clothing if 
possibility of body contact exists. 
RESPIRATORY PROTECTION: Use pressure-type supplied air or self-contained breathing 
apparatus. Do not use cartridge-type respirators. 
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SECTlON NINE· SPECIAL PRECAUTlONS 

· WORK/HYGIENIC PRACTICES: Before entering a confined space, check for vapor accumulation. 
Wash thoroughly after handling. Wash contaminated clothes before re-use. Launder work 
clothes separately from family clothes. Check protective clothing, especially impervious 

· gloves, for leaks before use. Transfer equipment must be grounded. Do not use lye or caustic 
to clean drums or equipment that has contacted 2-NP. Dry salts of inorganic bases and 2-NP 
are explosive. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Store in cool, dry, and well 
ventilated area. Keep containers closed to maintain nitrogen blanket. Use only DOT-approved 
containers. Do not enter storage area unless area is adequately ventilated. Protect against 
physical damage. Outside or detached storage is preferred. Inside storage should be in a 
standard flammable liquids storage room or cabinet. Nitropropane storage areas should be 
isolated from flammable liquids or gases. Explosives and hazardous processing should not be 
permitted in the vicinity of this storage area. Separate from oxidizing materials. Dry 
product may be stored in steel. Wet product (>2% water} must be stored in stainless steel or 
aluminum. 

SECTlON TEN· REGULATORY COMMENTS 

2-Nitropropane js nO'i'i hazardous substance (40 CF?. 116), toxic pollutant (40 CFR 129), or 
"priority pollutant" pursuant to the Federal Water Pollution Control Act, sections 311 
(b)(2)(A}, 307 (a). 

2-Nitrcprcpane is..m!'"'a hazarcous air pollutant (40 CFR 61) pursuant to the Clean Air Act, 
section 112. - ._J' 

2-Nitropropane is minimally photochemically reactive:;and, therefore, is classified as a 
solvent exempt from volume restrictions under Rule 66 of the Air Pollution Control District of 
Los Angeles County, Regulation 3 of the Bay Area Pollution Control District, or other similar 
pollution legislation in the United States. 
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W. R. Groce & Co. 
55 Hayden Avenue 
Lexington, Mess. 02173 

EMERGENCY TELEPHONE NO: 713-479 -7348 

SECTlON ONE - PRODUCT DESCRIPTION 

Page: 1 of 4 

IDENTITY: 1~Nitropropane 1 MSDS DATE: 01-20-88 

SYNONYMS: 1-NP 

CAS Number: -1 08-03-27 
TSCA USTING: This product is listed in the TSCA inventory. 

SECTlON TWO- HAZARDOUS INGREDIENTS 

CHEMICAL NAME 
[CAS NUMBE.q] 

1-Nitroprcpane [1 08..03-2] 
2-Nitroprcpane [79-46-9] 
Nitromethane [75-52-5] 
Nitrcethane (79-24-3] 

PERCENT 
PREENT' 

>94 . 
<3 
<1 
<1 

•AJso Grace Internal Umit unless otherwise specified 

25 ppm T'NA 
10 ppm T'NA 

100 ppm T'NA 
100 ppm T'NA 

N.A.=- Not applicable N.E. - None established 
NAIF = No applicable information found 
TLV =Threshold Umit Value PEL"' Permissible Exposure Umit 

(ACGIH guideline) (OSHA legal limit) 
TWA~ Time Weighted Average C • Ceiling value 

for 8 hrs unless otherwise specified 
LEL = Lower Explosive Umit UEL"' Upper Explosive Umit 

SECTION THREE· PHYSIC"L DATA 

APPEARANCE AND ODOR: Colorless liquid with mild, fruity odor. 
801UNG FOINT: 268°F/131C SPECIFiC GRAVITY: 1.00 (Water=- 1) 
FnE:.ZING POINT: -162°F/-108C %VOLATILE BY WT.: 100% 

PEL 

25 ppm T'NA 
25 ppm T'NA 

100 ppm TVVA 
100 ppm TWA 

VAPOR PRESSURE: 7.5 mm Hg@ 20C" E'{_APORATION RATE: 0.88.:(8uAc = 1) 
VAPOR DENSITY: 3.1 (Air"' 1) 
WATER SOLUBIUTY: 1.4% wt@ 20C 

n,•~c~ ........., rt OCIMO '- OO"'CCWO C~""--CII"'d~ ~.Gact~no~.CWWUOI~. QI IO ...... CXX\ii"CX"'OI~CI' ..... ~'::.t"~""r"'t'"'" ~ 
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( : :, SECTION FOUR· FIRE FIGHTING DATA 
<: .;· 

( 

NFPA Ratings (applicable to fire fighting situations only): Health -2, Aammability-3, 
Reactivity-1 
FLASH POINT: 96°F/36C METHOD: Closed Cup 
FLAMMABLE LIMIT - LEL: 2.2% UEL: Unknown 
APPROXIMATE IGNITION TEMPERATURE: 789°F/421C 

EXTINGUISHING MEDIA: Water spray, dry chemical, foam, carbon dioxide, or Halon system. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus. Fight fires 
from an explosion-resistant location. Cool drums and tanks with water spray and continue·to 
cool after fire has been extinguished. Stay upwind and out of low areas. If tank or 'truck is 
involved in a fire, isolate for 1 ;2 mile in all directions. 

UNUSUAL FIRE & EXPLOSION HAZARDS: Flammable liquid. Combustion products may contain 
nitrogen oxides or carbon oxides. Vapor is heavier than air and may travel a considerable 
distance to ignition source and flashback. 

SECTION FIVE· HEALTH & FIRST AID DATA 

IMMEDIATELY DANGEROUS TO UFE OR HEALTH: 2300 RJrrQ 
PRIMARY ROUTES OF EXPOSURE: Inhalation of mist or vapor. Eye and skin contact. 
WARNING PROPERTIES: I!_!~~E.!:!.9 _to !'le~_?_ 100 ppm_~ Not considered to have good warning 
properties. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LDso for rats is 455 mg/kg7 Inhalation LCso 

for 6 hr. for rats is 400 ppm. Chronic exposure has caused severe liver damage and possible 
effects to the kidneys and heart in animals. 1-NP has caused formation of methemoglobin in 
animal studies. Weak narcotic and respiratory irritant. No effects attributed to 1-NP have 
been reported in humans except eye irritation > 100 ppm. 

CARCINOGENICITY: Based on animal studies 2-nitropropane;a component,;has been listed by 
IARC and NTP as a suspect carcinogen but is not listed by OSHA.10ther components are not 
listed by NTP, !ARC, or OSHA as suspect or proven carcinogens. 

SiGNS & SYMPTOMS OF OVERE-XPOSURE: Headache, nausea. vomiting, diarrhea, dizziness, 
weakness. Burning, soreness in nose, throat, or lungs. 
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing 
lung condtions may be more susceptible to irritation effects. Persons with impaired liver 
function may be more suscaptible to effects from liver damage. 

E'v1ERGENCY AND FiRST AID PROCEDURES: 

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while 
holding the eyelids open. Contact a physician immediately. 

Skin Contact: Immediately remove contaminated c!othing and flush area with large quantities 
of water for at least 1 S minutes. Contact a physician if irritation develops. 
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Ingestion: Induce vomiting if patient is conscious. Do not induce vomiting in an unconscious 
c>~· patient. Contact a physician immediately. 

( 

l . 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial 
respiration then oxygen if needed. Contact a physician immediately. 

SECTION SIX· REACTIVITY DATA 

STABIUTY: Stable. 
CONDITIONS TO AVOID: High temperatures cause decomposition. Unlike nitromethane and 
nitroethane, no detonations of 1-NP have been reported even under very severe test 
conditions. However, mixing with amines, alkalies, acids, and other materials will cause 
1-NP to become unstable. 

INCOMPATIBIUTY WITH OTHER MATERIALS: Amines, strong acids, alkalies (lye, caustic), 
strong oxidizers, metal oxides, hydrocarbons and other combustible materials. Lead, copper 
and their alloys. 
HAZARDOUS DECOMPOSITION PRODUCTS: Nitrogen oxides, carbon oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID UNCONTROllED POLYMERIZATION: N.A. 

SECTION SEVEN- SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential 
personnel. Ventilate area. E!iminate ignition sources. No flames, sparks or flares allowed in 
spill area. Vapor may collect in low areas or travel a considerable distance to ignition source 
and flash back. Prevent from entering drinking water supplies or streams. Collect with 
non-combustible absorbent material and package for disposal according to local, state, and 
federal regulations. 

WASTE DISPOSAL PROCEDURES: When disposing of pure product as a waste according to E?A 
regulation 40 CFM 261 classify and label as follows: 

DOT Name and Number = Waste Nitropropane. UN2608 
E?A Name and Number= lgnrtable, 0001 

SECTION EiGHT- SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is 
recommenced. Dilution ventilation is not recommended as the sole control mechanism. 
PROTECTIVE EQUIPMENT: Minimum- chemical safety goggles with side shields and impervious 
~ !aves. Do not wear contact lenses when handling chemicals. Wear impervious clothing if 
possibility of body contact exists. 
RESPIRATORY PROTECTION: Use pressure-type supplied air or self-contained breathing 
a1=paratus. Qo not use cartridge-type respirators. 
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SECTION NINE· SPECIAL PRECAUllONS 

WORK/HYGIENIC PRACTICES: Before entering a confined space, check for vapor accumulation. 
Wash thoroughly after handling. Wash contaminated clothes before re-use. Launder work 
clothes separately from family clothes. Check protective clothing, especially impervious 
gloves, for leaks before use. Transfer equipment must be grounded. Do not use lye or caustic 
to clean drums or equipment that has contacted 1-NP. Dry salts of inorganic bases will cause 
1·NP to become unstable. 

PRECAUTIONS TO BE TAKEN IN STORAGE: Store in cool, dry, and well ventilated area. Keep 
containers closed. Use only DOT-appr-Oved containers. Do not enter storage area unless area 
is adequately ventilated. Protect against physical damage. Outside or detached storage is 
preferred. Inside storage should be in a standard flammable liquids storage room or cabinet. 
Nitropropane storage areas should be isolated from flammable liquids or gases. Explosives 
and hazardous processing should not be permitted in the vicinity of this storage area. 
Separate from oxidizing materials. Dry product may be stored in steel. Wet product {>2% 
water) must be stored in stainless steel or aluminum. 

SECTION TEN· REGULATORY COMMENTS 

1-Nitropropane js ~ofa hazardous substance {40 CFR 116}, toxic pollutant {40 CFR 129), or 
·priority pollutant• pursuant to the Federal Water Pollution Control Act, sections 311 
{b)(2)(A), 307 {a). 

1-Nitropropane js D~ hazardous air pollutant (40 CFR 61) pursuant to the Clean Air Act, 
section 112. 

1-Nitropropane is minimally photochemically reactM! and, therefore, is classified as a 
solvent exempt from volume restrictions under Rule 66 of the Air Pollution Control District of 
Los Ange!es County, Regulation 3 of the Bay Area Air Pollution Control District, or other 
similar pollution legislation in the United States. 
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• • • Organic Olemicols Division 

W R. Groce & Co. 
55 Hayden A-..enue 
Lexington, Mass. 02173 

MATERIAL 
SAFETY DATA 

EMERGENCY TELEPHONE NO: 713 • 479 • 7348 

SECTION ONE • PRODUCT DESCRIPTION 

IDENTITY: r-litromethane ~ MSDS DATE: 05-13-87 

SYNONYMS: Nitrocarbinol, NM CHEMICAL FORMULA: CH3N02 

--------~~·-- - -·tl_ 
CAS Number: -75-52-5 '""3 
TSCA USTING: This product is listed in the TSCA inventory. 

SECTION TWO· HAZARDOUS INGREDIENTS 

CHEMICAL NAME PERCENT 
[CAS NUMBER] PRE.Sc:'IT TLV• PEL 

Nitromethane [75-52-5] >95 100 ppm TWA 100 ppm TWA 
Nitroethane [79-24·3] <3 100 ppm TWA 100 ppm TWA 
1-Nitropropane [1 08-03-2] <0.5 25 ppm TWA 25 ppm TWA 
2-Nitropropane [79-46-9] <1 10 ppm TWA 25 ppm TWA 

·Also Grace Internal Umit unless otherwise specifie<i 
N.A.= Not applicable N.E. '"' None established 
NAIF =-No applicable information found 
TLV = Threshold Umit Value PEL. Permissible Exposure Umit 

(ACGIH guideline) (OSHA legal limit) 
TWA= Time Weighted Average C .. Ceiling value 

for 8 hrs unless otherwise specifie<i 
LEL = Lower E.:::plosive Umit UEL :a Upper Explosive Umit 

SECTlON THREE· PHYSICAL DATA 

APPEARANCE AND ODOR: Colorless liquid with mild, fruity odor. 
BOILING ?OINT: 214°F/101C SPECIFiC GRAVITY: 1.139 (Water = 1) 
FRE:Z!NG POINT: -20°F/-29C %VOLATILE BY WT.: 100 
VAPOR PRESSURE: 27.8 mm Hg@ 2DC: EVAPORATION RATE: 1.~BuAc = 1) 
VAPOR DENSITY: 2.1 (Air=- 1) 
WATER SOLUBIUTY: 9.5% wt@ 20C 
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C·.·~ SECTION FOUR· ARE FIGHTING DATA 

( 

( 

NFPA Ratings (applicable to fire fighting situations only): Health :h'.f.laffimability-a, 
R_eactivity-3 a 
FlASH POINT: -9S0F/3scl METHOD: Closed Cup 
FLAMMABLE LIMIT- LEL: 7.3% UEL: Unknown 
APPROXIMATE IGNITION TEJ'v1PERATURE: 78S0F/418C 

EXTINGUISHING MEDIA: Water, foam, carbon dioxide, and Halon system. Use QQ.!¥ the 
Triclass type dry chemical extinguishers for classes A, B, & C. Use of other dry chemical 
extinguishers will cause re-ignition of the fire. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self-contained breathing apparatus. Fight fires 
from an explosion-resistant location. Cool drums and tanks with water spray and continue to 
cool after fire has been extinfuished. Stay upwind and out of low areas. If tank or truck is 
involved in a fire, isolate for 12 mile in all directions. 

UNUSUAL FIRE & EXPLOSION HAZARDS: Flammable liquid. Combustion products may contain 
nitrogen oxides or carbon oxides. Vapor is heavier than air and may travel a considerable 
distance to ignition source and flashback. Decomposes explosively at critical temperature of 
599°F and critical pressure of 915 psig. 

SECTION FIVE· HEALTH & FIRST AID DATA 

IMMEDIATELY DANGEROUS TO UFEOR HEALTH: 1000 ppm. 
PRIMARY ROUTES OF EXPOSURE: Inhalation of mist or vapor. Eye and skin contact. 
WARNING PROPERTIES: Strong >100 ppm and irritating at200 ppm. Not considered to have 
good warning properties. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral L050 for rats is 1210 mg/kgjrritating to 

eyes. Repeated exposure has caused mild skin irritation due to defatting effects. Animal 
studies produced respiratory tract irritation with breathing difficulties that may be delayed in 
onset. Weak narcotic. Chronic exposure of animals indicates some liver and kidney injury. No 
effects attributable to NM have been reported in humans. 

CARCINCGENICITY: Based on animal studies 2-nitropropane, a componen!J has been listed by 
IARC and NTP as a suspect carcinogen but is not listed by OSHA1 Other components are not 
listed by NTP, IARC, or OSHA as suspect or proven carcinc~e ns. 

SIGNS & SYMPTOMS OF OVEREXPOSURE: Weakness, incoordination, dizziness, narcosis, 
convulsions. Burning, soreness in nose, throat. or lungs. 
MEDICAL CONDITIONS GENEi1ALLY AGGRAVATED BY EXPOSURE: Persons with pre -~xisting 

lung conditions may be more susceptible to irritation effec!s. Persons with impaired liver 
function may be more susceptible to effects caused by liver carnage. 

EMEnGE:\JCY AND FiRST AID PROCEDURES: 

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while 
holding the eyelids open. Contact a physician immediately. 

Skin Contact: Immediately remove contaminated clothing ar.d flush area with large quantities 
of water for at least 15 minutes. Contact a physician if irritation develops. 
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Ingestion: Induce vomiting if patient is conscious. Do not induce vomiting in an unconscious 
patient. Contact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial 
respiration then oxygen if needed. Contact a physician immediately. Effects of inhalation 
overexposure may not be immediately obvious. 

SECTION SIX- REACTIVITY DATA 

STABIUTY: Stable at normal temperatures and pressures. Unstable at elevated temperatures 
and pressure. 
CONDITIONS TO AVOID: Decomposes explosively at critical temperature of 599°F and critiqal 
pressure of 915 psig. Can be detonated by shock from high explosives, or by heat if under · 
strong confinement. Mixing with amines, acids, or certain other chemical compounds will 
cause NM to become more sensitive to detonation. 

INCOMPATIBILITY WITH OTHER MATERIALS: Amines, strong acids, alkalies (lye, caustic), 
strong oxidizers, metal oxides. hydrocarbons, and other combustible materials. Lead, copper, 
and their alloys. 
HAZARDOUS DECOMPOSITION PRODUCTS: Nitrogen oxides, carbon oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATlON: N.A. 

SECTION SEVEN -SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: E•1acuate area of nonessential 
personnel. Ventilate area. E!iminate ignition sources. No flames, sparks or flares allowed in 
spill area. Vapor may collect in low areas or travel a considerable distance to ignition source 
and flash back. Prevent from entering drinking water supplies or streams. Collect with non
combustible absorbent material and package for disposal ac::ording to local, state, and federal 
regulations. 

WASTE DISPOSAL PROCE~URES: When disposing of pure product as a waste according to E?A 
regulation 40 CFi=\ 261 classify and label as follows: 

DOT Name and Number= Waste Nitromethane, UN1261 
EPA Name and Number= Ignitable, D001 

SECTION EIGHT- SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate explosion-proof exhaust ventilation for the handling 
conditions is recommended. Dilution ventilation is not recommended as the sole control 
mechanism. 
PROTECTIVE EQUIPMENT: Minimum- chemical safety goggles with side shields and impervious 
gloves. Do not wear contact lenses when handling chemicals. Wear impervious clothing if 
possibility of body contact exists. 
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RESPIRATORY PROTECTION: Use pressure-type full-face supplied air or self-contained 
breathing apparatus. Qo not use cartridge-type respirators. 

SECTION NINE· SPECIAL PRECAUTIONS 

WORK/HYGIENIC PRACTICES: Before entering a confined space, check for vapor accumulation. 
Wash thoroughly after handling. Wash contaminated clothes before re-use. Launder work 
clothes separately from family clothes. Check protective clothing, especially impervious 
gloves, for leaks before use. Transfer equipment must be grounded. Do not use lye or caustic 
to clean drums or equipment that has contacted NM. Dry salts of inorganic bases and NM are 
explosive. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Store in cool, dry, and well 
ventilated area. Keep containers closed to maintain nitrogen blanket. Use only DOT -approved 
containers. Do not enter storage area unless area is adequately ventilated. Protect against 
physical damage. Nitromethane should be stored in a suitably isolated outdoor storage facility. 
Because of the explosion potential presented, every possible means should be taken to protect 
the storage area from exposure to external fires. Explosives and hazardous processing should 
not be permitted in the vicinity of the storage areas. Separate from oxidizing materials. Dry 
product may be stored in steel. Wet product (>0.2% water} must be stored in stainless steel 
or aluminum. 

SECTION TEN· REGULATORY COMMENTS 

Nitromethane i;.n~hazardous substance (40 CFrt 116}, toxic pollutant (40 CFrt 129), or 
·priority pollutant" pursuant to the Federal Water Pollution Control Act, sections 311 
(b}(2}(A), 307 (a). 

Nitromethane is..rult~ hazardous air pollutant (40 CFrt 61) pursuant to the Clean Air Act, 
section 112. ' 

Nitromethane is minimally photochemically reactive and, therefore, is classified as a solvent .. 
exempt frcm volume restrictions under Rule 66 of the Air Pollution Control Oistric: of Los 
Angeles County, Regulation 3 of the Bay Area Air Pollution Control District. or other similar 
p<lllution legislation in the United States. 
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Organic Chemicals Division 
W R. Grcxe & Co. 
55 Hoyden A~ue 
Lexington, Mess. 02173 

M/\ ERIAL 
SAFETY DATA 

Page: 1 ot3 

SECTION ONE • PRODUCT DESCRIPTION 

IDENTITY: AMP·95 t 
EXPERIMENTAL PRODUCT 

MSDS DATE: 09-01-87 

. 
CHEMICAL DESCRIPTION: 1-Propanol, 2-amino-2-methyl- r 
SYNONYMS: lsobutanol-2-amine 

CAS Number: -124-68-5 7 
TSCA LISTING: This product is listed in the TSCA inventory. 

SECiiON r-NO ·HAZARDOUS INGREDIENTS 

CHE.1AICAL NAME 
(CAS NUMBER] 

AMP-95 (124·68-SJ 

PERCENT 
PRESENT 

-95 1:1 
b#- ·-

·Also Grace Internal Limit unless otherwise specified 

N.E. 

N.A.= Not applicable N.E. = None established 
NAIF= No applicable information found N.D. = Not determined 
TLV =Threshold Limit Value PEL= Permissible Exposure Limit 

(ACGIH g.JX:iefine) (OSHA let"':;t2l fii'Tlit) 
rollA= Time Weighted Average C =Ceiling value 

for 8 h~ unless otherwise spec:tied 
LE~ = Lower Explosive Limit UEL = Upper Explosive Limit 

SECiiON THREE· PHYSICAL DATA 

APP::.AAANCE AND ODOR: Colorless liquid with a faint, fishy odor. 
BOIL!~JG POINT: -same as water SPECIFIC GRAVITY: 0.94 
ME!.. TING POINT: N.A. %VOLATILE 3Y WT.: 5% as water 

PEL 

N.E. 

VAPOR PRESSURE: -same as water J EVAPORATION RATE: -same as water 
VAPCR DENSITY: -same as water pH of 1% Solution: 13.0 J 
WATEi1 SOLUBILITY:. Completely miscibl~ 

SECTiON FOUR· FIRE FIGHTING DATA 

FLASH POINT: >2000F -aqueous 
FLAMMABLE LIMIT · LEL: N.D. 

METHOD: N.D. 
UEL: N.D. 
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EXTINGUISHING MEDIA: Water, dry chemical, carbon dioxide, foam. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus with full face-piece. 
Use water spray to cool fir~-exposed containers. 

UNUSUAL FIRE & EXPLOSION HAZARDS: None. 

SECTION FIVE· HEALTH & FIRST AID DATA 

PRIMARY ROUTES OF EXPOSURE: Eye and skin contact. Inhalation exposure is not likely unless 
material is heated. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LDLO for rats is 2300 mglkg -~xpected to be slightly t 
toxic by ingestior). Due to pH may be irritating to eyes and skin. Inhalation of heated vapor or a mist m~y b§ 
icrJtating to the respiratory tracO 

CARCINOGENICITY: This material is not listed by NTP, IARC, or OSHA"115 a suspect or proven carcinogen. 
There is no evidence that indicates the material may be carcinogenic to humans or animals. 

SIGNS & SYMPTOMS OF OVEREXPOSURE: Redness, burning, tearing of eyes. _Red, swollen, or O 
inflammed skin. Coughing, wheezing, chest tightness4 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing skin or 
lung disorders may be more susceptible to the irritating properties of the material. 

EMERGENCY AND FIRST AID PROCEDURES: 

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while holding the 
eyelids open. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Skin Contact: Immediately remove contaminated c!othing and flush area with large quantities of water for at 
least 15 minutes. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Ingestion: If conscious, give large quantities of water to drink. Do not induce vomiting. Do not give an 
unconsc:ous person anything by mouth. Contact a physician immediately. 

lnhalc.ticn: Remove from contaminated atmosphere. If breathing has stopped, give artificial respiration 
then oxygen if needed. Contact a physician immediately. 

SECTION SIX· REACTIVITY DATA 

STABILITY: Stable. 
CONDITlONS TO AVOID: N.A. 

INCOMPATlBILITY WITH OTHER MATERIALS: Oxidizing materials. 

HAZARDOUS DECOMPOSITION PRODUCTS: Carton monoxide, carbon dioxide, nitrogen oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: NA 
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SECTION SEVEN· SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential personnel. 
Ventilate area. Prevent from entering drinking water supplies or streams. Collect with absorbent material 
and package for disposal according to local, state, and federal regulations. 
WASTE DISPOSAL PROCEDURES: Check the as is pH. If above 12.5 classify and label as follows: 

EPA Name: Corrosive ....................................... No. '"'0002 

SECTION EIGHT· SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is recommended. 
Dilution ventilation is not recommended as the sole control mechanism. · : 
PROTECTIVE EQUIPMENT: Minimum- chemical safety goggles with side shields and impervious gloves. 
Do not wear contact lenses when handling chemicals. Wear impervious clothing if possibility of body 
contact exists. 
RESPIRATORY PROTECTION: Use an approved organic vapor respirator within use limitations. In all 
other situations use self-contained breathing apparatus. 

( SECTION NINE- SPECIAL PRECAUTIONS 
' · 

( ·. 

WORK/HYGIENIC PRACTICES: Wash thoroughly after handling. Wash contaminated clothes before 
re-use. Launder wori< clothes separately from family clothes. Check protective clothing, especially 
impervious gloves, for leaks before use. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Do not store near oxidizing materials. 
Store in ceo!, dry, and well ventilated area. Keep containers closed. Use only DOT-approved containers. 
Do not enter storage area unless area is adequately ventilated. 
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General Process Descriptions for Nitroparaffin Derivatives 

Three products will be manufactured which basically use the same 
raw materials except for a change in the nitroparaffin. The first 

~ product , Tris (hydroxymethyl) aminomethane (TA), uses 
nitromethane; 2-amino-butanol (2AB) uses 1-nitropropane; and 2-
amino-2-methyl-propanol (AMP) uses 2-nitropropane. 

A nitroparaffin is reacted with formaldehyde followed by water 
removal. The resulting nitro intermediate is reduced by catalytic 
hydrogenation. Catalyst is then removed. 

In the case of TA, product is crystallized from solution, 
• centrifuged, and dried in a rotary, vacuum drier. In 2AB and AMP, 

products are concentrated by distillation . 

Block flowsheets illustrating the above process are attached . 
Additional detailed process descriptions are given under a 
separate cover with confidential labeling . 

Solvents used in the process will be recovered in the process by 
distillation and recycle. All major tanks and reactors are vented 
to a common scrubber capable of removing amines and vocs from the 
vent stream. Vent condensers are present on the reactors prior to 
the scrubber . Tanks not vented to the scrubber are equipped with 
flame arrestors and conservation vents. All centrifugal pumps 
have double mechanical seals. Some pumps are canned pumps with no 
seals. 

Material safety data information and specific information on the 
nitroparaffins is also attached. 

Hay 9, 1989 
J.E. Porter 
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PROCESS DESCRIPTIONS 

Tris (hydroxyrnehtyl) Aminomethane (TA) and Tris (hydroxymehtyl) 
nitromethane (TN) · 
A nitroalcohol intermediate is produced by a condensation 
reaction. The intermediate TN may be removed as product after 
water removal, and carbon treatment for color removal. To produce 
TA, TN is hydrogenated followed by ion exchange, carbon 
treatment, crystallization, centrifugation, and drying. 

2-Amino-Butanol (2AB) 
This amino alcohol is manufactured from 1-nitopropane using most 
of the same processes as TA, and consequently the same equipment. 
The exception is the last step of product separation. Instead of 
crystallization and drying, 2AB is distilled to obtain purity 

2-Amino-2-methyl-propanol (AMP) 
2-Nitropropane is the main raw material for the third product and 
follows the same manufacturing steps as 2AB. 

Ancillary steps in the manufacturing process which generate waste 
include regeneration of the ion exchange resins , washing of the 
carbon columns, and solvent recovery. All waste streams from the 
process will be transported to an appropriate off-site facility 
for disposal. The wastes will be evaluated for their 
compatibility with our on-site biological treatment system and 
will be handled there should it be practical. 

There are other products in this series of nitroparaffin 
derivatives which will be incorporated into this operation at a 
later date. The general chemistry varies little from these 
products. The Department will be informed of these products as 
they are planned for introduction into the manufacturing 
schedule. 
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CYPERMETHRIN PROCESS DESCRIPTION (REVISED 10/79 JEP> 

-REFERENCE FIGURE 4 

THE HYDROLYSIS, ACIDIFICATION AND EXTRACTION STEPS ARE 
IDENTICAL TO THE PERMETHRIN PROCESS WITH THE EXCEPTION 
THAT ONLY TWO CYCLES THROUGH R-1 AND R-2 CONSTITUTE AN 
R-6, R-4 BATCH AND THAT R-3 IS NOT USED IN THE ACID 
CHLORIDE FORMATION STEP. ALL VESSELS WILL VENT TO . 
C-PElOl, CAUSTIC SCRUBBER. 

PREMIX AND CYANIQE REACTION 

ACID CHLORIDE FROM R-4 IS MIXED WITH PHENOXYBENZALDEHYDE 
IN R-PE108, WHILE SODIUM CYANIDE IS MIXED IN WATER IN 
R-PE103. THE REACTION TAKES PLACE AS THE PREMIX OF ACID 
CHLORIDE AND ALDEHYDE ARE FED INTO THE CYANIDE SOLUTION. 
THE MATERIAL IS THEN WASHED IN R-PE105. 

THE FINAL PRODUCT IS THEN TAKEN TO R-PE107 FOR SOLVENT 
REMOVAL TO AN APPROXIMATE SOX SOLUTION OF TECHNICAL 
MATERIAL. ALL VESSELS FROM R-4 ON ARE VENTED TO C-PE402, 
A SCRUBBER SYSTEM FED WITH CAUSTIC HYPOCHLORITE FOR CYANIDE 
DESTRUCTION. ALL WASHES CONTAINING CYANIDE ARE MIXED WITH 
HYPOCHLORITE TO ASSURE CYANIDE DESTRUCTION. WASTE STREAMS 
FROM THIS PORTION OF THE PROCESS ARE NOT MIXED WITH NEUTRA
LIZED WASTE STREAMS FROM THE ACID CHLORIDE FORMATION STEPS • 

. -

... .-.· 

·, · 
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Ve rtac Che~cial CorPor~lion - Wes t Helena Plant 

Ph~sical Characteristics 
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D. DASANIT 
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SECT'ION D 
~ . 

DESCRIPTION OF PROCESS 

PROCESS 1: PROPANIL HERBICIDE 

l-2oo ~If 2 t/-93~C . 
INTRODUCTION 

Propanil is th~ end product of a series of reaction5. Ortho
DichloroB~nzene (DCB) undergoes a nitration step to make 
0-Dichloronitrobenzene (0-DCNB). The 0-DCNB is reacted with 
hydrogen under pressure in the presence of a catalyst to 
produce dich l oroaniline (DCA). DCA is then reacted with 
propionic acid to produce Propanil. 

II. REACTIONS (SEE FLOW DIAGRAMS) 

A. 0-DCNB £X'N8 

_ __,....,._ ~ QNOz + «0 u..Q + 97% HN0 3 + 98% H2S04 
0.. 

~ U: · NO 
ORGANIC LAYER ~ 

DCB 

+~~~3. + -~2s~ 
SPENT ACID LAYER 

B. DCA ' 
u.QNo2 u.: 

+ 3H2 ~ ~o NH2 + 2Hz0 
({ 1.. DCA 

C. PROPANIL 

c.R. ONH2 
Cil.. 

DCA 

,,o 
+ CH 3CH 2COOH ~G!~~C- CH 2CH 3 + 

<P.. ~ 

PROPIONIC ACID PROPANIL 

III. PROCESS FLOW DESCRIPTIONS 

A. 0-DCNB (SEE FLOW DIAGRAM) 

DCB (Stream 1) is added to the DCNB reactor, a 1500 
gallon glass lined steel reactor. Mixed acid (Stream 2) 
consisting of 98% sulfuric & 97 % nitric acid is added 
to reactor to form dichloronitrobenzene (DCNB). Dilut~on 
water is added to enhance phase separation & the lower 
spent acid phase (Stream 4) is decanted to a storage 
tank. Next aqua ammonia (Stream 3) is added to the 
reactor to neutralize resiaual sulfuric acid in the DCNB 
layer . The resulting aqueous ammonium sulfate (Stream 5) 
is drained to a storage tank. Both by products are hauled 
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offsite for recycle or disposal. DCNB product (Stream 6) 
is transferred to the DCA step. A vent line is provided for 
R-3 as a safety precaution for this type reaction, a nitration. 
There is no normal vent emission as such. Small quantities 
of raw materials & DCNB (& DCA) would be present in the 
atmosphere as a result of this process but not as a point 
source emissons. 

B. DCA (SEE FLOW DIAGRAM) 

0-DCNB (Stream 6) i s reacted with gaseous H2 (Stream &) under 
pressure in the presence of a catalyst. The catalyst is 
recovered by filtration. The DCA reactor is a 2000 gal. 
Stainless Steel clad autoclave. The resulting product DCA 
(Stream 8) is transferred to the Propanil Step. 

C. PROPANIL (SEE FLOW DIAGRAM) 

DCA (Stream 8) is charge to R-1 from the DCA reactor or 
from DCA storage. R-1 is a pressure rated 2000 gal. stain-
. less steel stirred reactor. Propionic acid (Stream 9) 
is charged from storage and from recycle recovered 
propionic from the previous batch. This first charge of 
propionic acid is not sufficient to complete the reaction, 
becau se the reaction generates water. Propionic anhydride 
(Stream 10) is added to soak up the water of reaction. The 
reaction mixture i s dissolved in an organic solvent, mesityl 
oxide (stream 11) and the water of reaction is removed by 
distillation . r~presenting propionic acid for recycle (Stream 
13). The exce~s ~ropionic acid is then removed by vacuum 
(ejL ~ tor) distillation representing propionic acid for 
d~sposal (Stream 12). Following final adjustment in solvent, 
f1n~s~ed Propanil 4 lb . formulation is produced (Stream 14). 

Vents associated with the distillation of propionic acid 
for recycle & vacuum distillation for disposal are routed 
to a covered sump where material is recovered primarily 
as a liquid for effluent disposal. Small quantities of 
raw materials & propanil would be present in the atmosphere 
as a re sult of this process but not as point source emissions. 
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s Flow Diagram & MJitrial Balance 
1: Propanil~rbicide 
DCA Steps-

DCNB MATERIAL BALANCE 

G) DCB , ! ' 281 lbs/hr 
-a-Dichlorobenzene- 280 lbs/hr 
-related organics 1 lb~/hr 

~ MIXED ACID , 
Nitric Acid 
Sulfuric Acid 
H20 

G) AQUA A:~MONIA 
NH3 
H20 

IN TOTAL 

DCA MATERIAL BALANCE 

(j) HYDROGEN GAS 11 

0 DCNB FEED 360 

. ,· 6 0 3 l b s I h r 
122·: lbs/hr 

. 477 lbs/hr 
4:· lbs/hr 

82 lb s/hr 
. · · .6lbs/hr 
81. .51 bs I h r 

96.6 .lbs/hr 

lbs/hr 

lbs/hr 

BY PRODUCT 

OUT
0 SPENT ACID 602 lbs/hr 

-Sulfuric Acid 

I 
I. 

-Nitric Acid 475 
-H20 *119 
-related organics a 

lbs/hr 
lbs/hr 
lbs/hr 

® BY PRODUCT 
Am. sulfate 
H20 

84 lbs/hr 
2.4 lbs/1 

81. 5 l bs nJ 

0 DCNB PRODUCT 
-2,3 Didlloro 

/ 

360 l bs/hr 
:. i I ~ - ~ 

, ~9 lbs/hr 
- 3 , 4 D i c h 1 o r o r.-f': r o ~--eire j 

330 lbs/hr 
-related organics 1 lb /hr 

OUT TOTAL *1046 lbs/hr 

OUT ® DCA PRODUCT 371 lbs/hr 
-2,3 Dichloroaniline 

273 1 bs/hr 
-related organics 

,,:r 31 lbs/hr 
-H20 :2 r • ~ 67 lbs/hr 

* Includes rV 80lbs/hr spent acid dilution water 

BATCH OPERA~ION = 20 hr. Batch cycle time 
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ua Ammonia 

2
t·1ixed Acid 

1 DCB 

Spent 
Acic; 
Storage 

by product to tank 
truck or tank car) 

{by product to tank 
truck or tank car) 

Process 1: Propanil Herbicide 

-DCNB & DCA STEPS-

~ l !Covered sump 

I I j I I I I L i q u i d \'I a s t e to d i s p o sa 1 

1 vent Line 

7 
Hydrog~r. ~us 

~~ e i g h c e l 

I 
Reactor 
~ 

,W~~®_8 _ __.~. DCA to 
Propanil 

# ;J Step 
DCA Filters 
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PROCESS FLOW DIAGRAM & MATERIAL BALANCE 
PROCESS 1 - PROPANIL HERBICIDE 
Page 2 

PROPANIL MATERIAL BALANCE 

IN OUT 

® DCA . · . . 700 1 b/hr @ 
TPUrchased or manufactured 

in R-5) 
-2,3 dichloroaniline 

·:--7~85 1 b/hr @ -related organics 
·55 lb/hr 

-H 20 g'1o .. 50 1 b/hr 

0 PROPIONIC ACID 400 lbs/hr @ (Fresh & Recycle) 
-Propionic Acid 386 lbs/hr 
-H20 14 lbs/hr 

@ PROPIONIC ANHYDRIDE 56 lbs/hr 

"@ MESITYL OXIDE 
SOLVENT 676 lbs/hr 

IN TOTAL 1832 lbs/hr 

BATCH OPERATION = 18 HR BAT CH CYCLE TIME 

CONDENSATE TO DISPOSAL 
229 lb/ 

-Propionic Acid 101 lb/ 
-H20 128 1 b/ 

CONDENSATE TO RECY CLE 
67 lb/1 

-Propionic Acid 50 1 b/ 
-H 20 17 lb/ 

PROPANIL 4 LB FORMULATION 
1536 1 b/ 1 

-Propanil 787 lb/1 
-DCA 1 1 bn 
-Propionic Acid 1 1 b/1 
-tars 71 lb/1 
-Mesityl Oxide 676 lb/1 

OUT TOTAL 1832 lb/hl 
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PRO~S-0\~ DIAGRAM & ~1ATERI~BA.CE 

PROCESS 1 - PROPA NIL HERBICIDE 

ionic Anh dride 

~Propionic Acid 
9 I 

fresh & recyc:le 

0 DCA 
purchased or 

DCA reactor) 

Weigh cell 

Condensate 
Reciever -z...... 

c--,.. ~ --, , Propani 1 
Formulat on 

t'*1T -1 

Ejector Vent./' 

Reciever Vent 
Covered 
Sump 

Liquid waste to effluent 
disposal 

@ Propani_l 4lb formulatio n 
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Du Pont ~-ia1 Safety Data Sheet 

MATERIAL IDENTIFICATION 

NUMBER 
NAME 

1086CR 
p-Nitroto1uene 

. -: 1 

GRADE 
CHEMICAL FAMILY 

Flaked, Cast Solid, and Molten Technical 
Aromatic Nitro 

TRADE NAMES AND SYNONYMS 
PNT "'" 
Paranitrotoluol 
4-Methylnitrobenzene 

CAS NAME Benzene, 1-methyl-4-nitro 
CAS NUMBER 99-99-0 . 
FORMULA CH3C6H4N02 
MANUFACTURER/DISTRIBUTOR: E. I. duPont de Nemours & Co . , Inc . 

1007 Market Street 
Wilmington, DE 19898 

PRODUCT INFORMATION PHONE 
TRANSPORTATION EKERGENCY PHONE 
MEDICAL EMERGENCY PHONE 

1- (800)441-7515 
1- (800)424-9300 
1- (800)441-3637 

***~********************************************************************* 
COMPONENTS 

Material CAS Number 

p-Nitrotoluene 99-99-0 99 .5 
*********~~********************************************************* 
PHYSICAL DATA 

Boiling Point 
Vapor Density 
Melting Point 
Evaporation Rate 
Solubility in Water 
Odor 
Form 
Color 
Specific Gravit:r 
Vapor Pressure 

pH Infon:acion 
Appearance 

238 deg C at 760 mm Hg. (460 F) 
4. 7 (Air - 1.0) 
52 deg C (125 F) 
< 1 

0.04 WI % at 30 deg C 
Aromatic nitro 
Solid or molten 
Light yellow 
1.139 at 55 deg C 
5 mmHg @ 85 c 
40 mm.Hg @ 136 c 
6. 6 (water extract:) 
Flakes; crystalline 
liquid 

-... --- ---
~·:********~"********************** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ****** 
HAZP~OUS REACTIVITY 

Incompat::..bility 

Decomposition 

Polymerization 

Incompatible with strong oxidizers, sulfuric acid, 
or reducing agents. 
See Instability. Releases hazardous oxide of 
nitrogen gases. 
Polymerization will not occur. 
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Du Pont Material Safety Data Sheet MSDS No: 1086CR 

(HAZARDOUS REACTIVITY - CONTINUED) 

Instability Stable at normal temperatures and 
conditions of storage. Decomposes slowly at 200 C (392 F). 
Temperatures above 220 C (428 F) are normally required to 
initiate rapid exothermic decomposition but foreign matter 
may lower the decompos~tion temperature substantially. 

FIRE AND EXPLOSION DATA 

nash Point : 106 deg C 
Method : SFCC 

nammable Limits in Air, \ by Vol . 
LEI. : 1.6 
UEL : Not determined 

: 390 deg C Autoignition Temperature 
Autodecomposition Temp: 200 C, (See Instability) 

FIRE AND EXPLOSION HAZARDS 

OSHA Class III B Combustible Liquid. May decompose 
exothermically at high temperatures. 

EXTINGUISHING MEDIA 

Small fires: Dry chemical or carbon dioxide (C02) 
Large fires: Water spray, fog, or foam 

SPECIAL FIRE FIGHTING INSTRUCTIONS 

Evacuate area. Stay upwind; avoid smoke and fumes. Use 
water spray to cool tanks and reduce vapors. If smoke and 
fumes cannot be avoided, wear chemical-proof suit with hood 
and breaching air supply. Fight fire from maximum distance. 
Use care ~hen approaching advanced or massive fire. 
Produce may decompose from heat and rup~~e container. 

~'n~************************************ lc lc lc **:it :it** * * * * * * * * * lc lc * * lc lc lc lc lc lc lc * * ***** 
HE..~LTH HAZARD INFORHATION 

Ha~ful if inhaled or absorbed through skin; reduced blood's 
oxygen carrying capacity. Symptoms may be delayed. 

Inhalation 1-hour ALC: >41 ppm in rats 
Skin absor?tion ALD: >200 mgfkg in rabbits 
Oral LDSO: 2144 mgjkg in rats 

Toxic effeccs described in animals from short exposures 
include mechemoglobinemia, anemia, and nonspecific effeccs 
such as weight loss and and irritation. Tests for mutagenic 
accivity in bacterial or mammalian cell cultures have been 
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Du Pont Material Safety Data Sheet MSDS No: 1086CR 

(HEALTH HAZARD INFORMATION - CONTINUED) 
. 

inconclusive, with positive results in some studies, and 
negative results in others. 

Human health effects of overexposure may initially include: 
reduction of the blood's oxygen carrying capacity with 
cyanosis (bluish discoloration), weakness, or shortness of 
breath by formatioit of ll!ethemoglobin; abnormal blood forming 
system function with anemia; or red blood cell destruction. 
There are no reports of human sensitization. Individuals 
with preexisting diseases of the cardiovascular system or 
bone marrow may have increases susceptibility to the 
toxicity of excessive exposures. 

Carcinogenicity 

None of the components in this chemical is listed by 
IARC, NIP, OSHA, or ACGIH as a carcinogen. 

Exposure Limits for p-Nitrotoluene 

'!LV* 
PEL 

(ACGIH) 
(OSHA) 

See Below 
See Below 

* TLV is a registered tradema.rk. 

Other Applicable Exposure Limits: 

OSHA 8-hour Time Weighted Average (~A) - 5 ppm or 30 mg/m3, 
ACGIH "TLV" -TWA - 2 ppm or 11 mgjm3 for all isomers of 
Nitrotoluene. Both limits have "SKIN" notation indicating 
that liquid and vapor are capable of penetrating skin and 
mucous membrane. Control of vapor inhalation alone may not 
be sufficient to prevent absorption of an excessive dose. 

Safety Precautions 

Avoid breathing vapors or mist. Avoid contac~ with eyes. Avoid 
contac~ with skin. Avoid contact with clothing. Wash thoroughly 
after handling . 

·k******"H*************'* A A A;;;;*** A A A;;;;* k k A A k U;; k k k **'A>\'* A*'**** k;; A 'leA A A*' A*' A**** 
FIRST AID 

If inhaled , remove to fresh air. If not breathing, give 
artific~al respiration, preferably mouth-to-mouth . If 
breathing is difficult, give oxygen. Call a physican. 

In case of contact, immediately flush eyes or skin with 
plen~J of water for at least 15 minutes while removing 
contaminated clothing and shoes . Call a physician. Wash 
clothing before reuse and destroy contaminated shoes. 
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Du Pone Material Safecy Data Sheet MSOS No: l086CR 

(FIRST AID • CONTINUED) 

If swallowed, induce vomiting ~ediacely by giving two 
glasses of water and sticking finger down throat. Call a 
physician. Never give anything by mouth to an unconscious 
person. 

NOTE TO PHYSICIAN: Absorption of this product into the body 
leads to the formation of methemoglobin which, in sufficient 
concentration, causes cyanosis. In case of skin absorption, 
symptoms may be delayed. Since reversion of methemoglobin 
to hemoglobin occurs spontaneously after termination of 
exposure, moderate degrees of cyanosis need be treated only 
by supportive measures such as bed rest and oxygen 
inhalation. Thorough cleansing of the entire contaminated 
area of the body including scalp and nails is of utmost 
importance. If cyanosis is severe, intravenous injection of 
methylene blue, 1 mgfkg of body weight, may be of value. 
Cyanocobalamin (Vitamin B-12), 1 mg intramuscularly, will 
speed recovery. Intravenous fluids and blood transfusions 
may be indicated in very severe exposures. 

***A*****************************************************A**************** 
PROTECTION INFORMATION 

Generally Applicable Control Measures and Procedures 

Good general ventilation should be provided to keep vapor 
concentrations below exposure limits . 

Personal Protective Equipment 

Eye/Face 

Respirator 

Additiona l 

Coverall chemical splash goggles. Safety 
glasses (side shield pref.); full-length face 
shield 
Air supplied respirator. with hood and 
chemical-proof suit if direct exposure likely . 
Protective footwear . hard hat w(brim, butyl 
rubber pants, jacket, apron 

Protective Gl oves Neoprene for routine work, Butyl rubber for 
liquid contact 

~~*-!r*-lr-***************7-"***"k***** A A A A k k A A A A A A k k k A A A A A A AkA A A k k A A A k A A A A A A ****** 
DISPOSAL INFO~~TION 

Spill, Leak, or Release 

NOTE: Review FIRE AND EXPLOSION HAZARDS and SAFETY PRECAUTIONS 
before proceeding with clean up. Use appropriate PERSONAL 
PROTECTIVE EQUIPMENT during clean up. 
Evacuate area and keep upwind of spill. Contain spill with 
sand or earth dam, allow to freeze and transfer to a covered 
metal container for disposal. Flush area with detergent and 
water . ~ear appropriate protective equipment. Comply with 
Federal, State, and local regulations on reporting releases. 
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Du Pont Ma~ial Safety Data Sheet • ;o: 1086CR 

(DISPOSAL INFORMATION - CONTINUED) 

Yaste Disposal 

Comply wjFed., St. & loc. reg. If approved may be 
incinerated, sent to an approved hazardous material 
disposal area, Qr transferred to a disposal contractor . 
Very dilute solutionS are biodegradable by specially 
acclimated bacteria. 

***~kXAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

SHIPPING INFORMATION 

DOT 
Proper Shipping Name 

Nittotoluene* 
Hazard Class 
UN/NA No. 

ORM-E 
1664 

Special Information *Not regulated by DOT in containers of les 
s than 1000 lbs . 

DOT/IMO 
Proper Shipping Name 

Nitro toluenes 
Hazard Class 
UN No. 
DOT/IMO Label 
Special Information 

Poison B, 6.1 
1664 
Poison 
Flash Point: 106 C (223 F) 

Reportable Quantity 1000 lbs . 
Shipping Containers 

Tank cars, tank trucks, drums 
************************************************************************** 
STORAGE CONDITIONS 

Store in well ventilated area. Keep container tightly closed. 
Store in a dry area away from heat, sparks, and flame. 
Handle in a manner to prevent human contact . 

************************************************************************** 
ADDITIONAL INFORMATION AND REFERENCES 

For further information, see Du Pont "p-Nitrotoluene, 
Tecr~ical" Data Sheet . 

TSCA Inventory Status: 

NPCA-HMIS RATINGS 

Health (Acute) 2 
Flammability 1 
Reactivity 1 
Personal Protection 

Reported/Included 

NFl'A RATINGS 

Health 
Flammability 
Reactivity 
Unusual Hazards 

3 
1 
0 
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Du Pone Ma~ial Safety Data Sheet • :o: 1086CR 

(ADDITIONAL INFORMATION AND REFERENCES • CONTINUED) 

Personal Protection Rating to 
be supplied by user depending 
on use conditions . 

The data in this Material Safety Data Sheet relates only to the 
specific material 4esignated herein and does not relate to use in 
combination with any otlier material or in any process. 

Date of latest Revision 
Responsibility for MSDS 

87/06/23 
J. C. llatts 
Chestnut Run Site, C&P Dept. 
Wilmington, DE 19898 
302-999-4946 
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STATE OF ARKANSAS 
DEPAR~NT OF FOLLUTION CONTROL AND ECOLOGY 

1001 NATIONAL DRIVE, P . O . BOX 9SSJ 
LITTLE ROC~ . ARKANSAS 72209 

August 4, 1988 

Mr . Joe Porter 
Cedar Chemical Corporation 
P.O. Box 2749 
West Helena, Arkansas 72390 

Dear Mr. Porter: 

---- ... -· 
PHONE : (S01)S62 - 7444 

This letter serves as approval to manufacture sodium 
N-methyldithiocarbamate (Metam-Na) in the existing Unit 3 at 
Cedar Chemical Corporation as described ir1 the August 1, 
1988, notification . Per your request on August 3, 1988, a 
copy of the packet submitted is enclosed for your files. 

If you have any questions or 
letter, please contact me at 
possible. 

Sincerely, 

l 
.. -.- 11 

Lori Ann Scriven 
Engineer 
Air Division 

Enclosures 

comments concerning this 
(501) 562-7444 as soon as 



Spectro ·San • (Product discontinued by Pfister Chemical. Inc. ) 

ACTION: Disinfectant. • 
APPLICATION: Or~tanotin icide for surface disinfection in 
critical areas of hospitals, public institutions. and schools. 

Speed Sprayer • - see Mist Blower. f) \ j f 
Spergon · -see Chloranil. ( 5u 0 
Sperlox • (Product discontinued by Olin Corp. ) f (> } d 
COMPOSITIO. : Formulated as a 40% zineb, 50% sulfur, a~d a 
combination of sulfur 40% + zineb 8%. 
ACTION: Foliar fun~ricide. 

Sperm Oil 
APPLICATIO~: Formulated with various other ingredients as 
screwworm remedies. 

Spike • - see Tebuthiuron. 

Sponto • 
ACTION: Series of a~tricu ltural emulsifiers. 
APPLICATION: Used in formulation of emulsifiable pesticide 
concentrates. 

BP: Witco Chemical Corp .. Organics Div. 

Spontox • -see2.4.5-T . 

Spore 
The one· to many-celled reproductive unit of a fungus which 
corresponds to a seed in higher plants: also the thick-walled resting 
stage of a bacterium. 

Sportak • -see Prochloraz. 

Spot Treatment 
A treatment directed at specific plants or areas rather than a 
general application. 

Spotrete • -see Thiram • . 

Spotton -see Baytex • . 

Spra ·Cal •- see Calcium Arsenate. 

Spray Ad CVF • 
CHEMICAL PROPERTIES: Modified phthalic glyce rol alkyd 
resin. 
ACTION: Spray adjuvant, spreader-sticker. 
SIGNAL WORD: WARNING. 
APPLICATION : Valuable as a spreading, depositing. and sticking 
agent to improve the performance of insecticides. miticides. 
fungicides, defoliants, and weed killers . Spray Ad CVF • is a water 
d ispersible, resin-based nonionic surfactant. li is not a water
soluble detergent-type wetting agent. It resists re-wetting and 
removal by rain or irrigation. 
FORMULATION: Liquid. 

BP: Rigo Company 

Spray Adjuvant - see Adjuvant. 

Spray ·Aide 
CHEMICAL NAME: Alkylaryl polyoxyethy lene glycol phosphate 
ester. 
ACTION: Compatibility-acidifying agent. 
SIGNAL WORD: CAUTION. 
HANDLING AND STORAGE CAUTIONS: Contact may cause 
eye damage and skin irritation. Harmful if swallowed. 
APPLICATIONS: Spray-Aide is a concentrated compatibility· 
acidifying agent des1gned to improve spray tank compatibility of 
pesticides and to lower pH of spray tank water or liquid fertilizer 
solutions. 
FORMULATIONS: Spray-Aide is effective for maintaining good 
compatibility in the spray tank for all agricultural spray products 
and formulations sprayed in water or in liquid fertilizer solutions. 

BP: Miller Chemical & Fertilizer Corp. 

Spray Concentrate 
A liquid formulation of a pesticide usually containing a hil!h 
percentage of active ingredient which can be diluted with another 
liquid (water, oil) before using. 

C268 

Spray Deposit 
T he amo. f pesticide chemical that remains on 
surface af droplets :,ave dried. 

Spray Drift 
The movement of airborne spray particles from the intended area 
application. (Weed Science Society of America) . 

Sprayer - see Hand Sprayer. Compressed-Air Sprayer, Kna 
sack Sprayer. Bucket Pump. Power Sprayer. Mist Blow 
Steam Aerosol Fo~t . Thermal Aerosol Fo~r . 

Spray Stay • - see St icker. 

Spreader 
Also termed film extender. The AAPCO has adop1ed 
definition: 
"A substance which increases the area that a given volume ofliqui4 
will cover on a solid. or on another liquid ... 

BP: Aim International Chemicals Corp. (Aim Spread.i 
Activator' ) 

BASF Wyandotte Corp. (Citowett • Plus, p 
rafac • Surfactants, Pluronic • Polvols) 

Buckman Laboratories. inc. !WSCP:WSCP2J 
Chevron Chemical Co. . Ortho A~rricult ur6f 

Chemicals Div. !Ortho X-77 *) 
Crystal Chemical Co. (Ag-Chem Activator") 
Crysta l Chemical Inter-America !M ezclafir, 

Obex P. Pega{i.x) 
Hopkins A~rricuftural Chemical Co. (Neptune · 1 
ICJ Americas Inc.. Specialty Chemicals O!v. {At. 

f lus • ) 
IC Plant Protection Di,·ision !Great Britaia• 

(Agral ' 90) 
Kalo AI!Iicultural Chemicals. Inc. (B io-88 ·, Bio. 

film • . Buffer-X' ) 
Ri!!O Company (Spray Ad CVF *) 
Rohm and Haas Co. (Triton* ) 
Sellers Chemical Corp. (Flo-Mo • 2()().4) 
Venae Chemical Corp. (Chemcol *l 
Wilbur-Ellis Co.. Rhodes Chemical Dept. (R-1 

Spreader-Activator *) 
Witco Chemical Corp .• Or~tanics Div. (Adsee * ) 

F: Custom Chemicides Inc. (Aqua-Fix •, Buffercidt' 
Buffer Plus •, Polyonic •, Unifilm *) 

Knapp Chemical Co. (K -27. K-90, D-Foam) 
PureGro Co. (Leaf Act 80) 

Spreader-Sticker 268 -see Hinder • Deer and Rabbit Repellent. 

Spring·Bak · -see Nabam. 

Spritz·Hormint 2,4·D -see 2,4-D. 

Spritz ·Hormit 2,4 ·D- see 2.4-D. 

s-Propylethyi·N ·butyl Thiocarbamate 
ACTION : Herbicide. 
APPLICATIO N: Preplanting soil application or postemergence 
incorporation on sugar beets and tomatoes. 

Sprout Nip • -see Chloro-IPC • . 

Sprout-Off *- see Fair 85. 

Sprout ·Stop • -see Maleic Hydrazide. 

Sprudamone • (Product discontinued by Zoecon Corp.) 
CHEMICAL NAME: trat1$·ll·letradecenylaldehyde. 
ACTION: Attractant (specific for spruce bud worm). 

Spud·Nic • - see Chloro-lPC • . 

Squill -see Red Squill. 

SR 73 - see Bayluscide •. 

SR . 406 -see Caplan • . 

SRA 5172 -see Methamidophos • . 

SRA 7312 -see Bayrusil • . 

SRA 7847 -see Hinosan • . 

SS 1451 - see Eradex •. 

SS 2074 - see Mores tan • . 

1982 Farm Chemicals Hand 
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Process: C0-300 

VOC: Carbon Disulfide 
n-Butyl Mercaptan 
Allyl Chloride 

.. 

VP=400 @ 20 degree C (68F) 
VP= 83 @ 100 degree F 
VP=294 mm @ 68 degree F 

Carbon Disulfide. As in the Orfom D-8 production we estimate 0.5 
lbs/day loss to the atmosphere. For the last production run the 
total loss was 6 pounds. On a per cent basis for the total usage 
this would be 0.02%. 

n-Butyl Mercaptan. This raw material was received in a tank 
truck which was piped direct to the process with no storage tanks 
used. We estimate the loss to be 0.5 lbs/days for a total loss 
of 6 pounds, or 0.01% of the t9tal amount consumed in the 
process. 

Allyl Chloride. This raw material was also received in, and used 
direct from, a tank truck with no storage tank . We estimate the 
loss to be 0.5 lbs / days for a total loss of 6 pounds. This is 
0.01% of the total amount consumed. 
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Process: Diphone C (Unit 4) 

Basis: Manufactured under a toll-conversion contract 

Raw Materials 
Phenol 
Sulfuric Acid (98%) 
Sodium Hydroxide 

Product 
4,4'-Dihydroxgdiphenylsulphone (Diphone C) 

Process Description 
Anhydrous Phenol and 98% Sulfuric Acid are reacted td produce 
Phenolsulfonic Acid and water. The water is removed under vacuum 
and the Phenolsulfonic Acid is further reacted with Phenol to 
produce an isomeric mixture of 4,4- and 2,4-
Dihydroxydiphenglsulphone. This is further processed by 
crystallization, filtration, washing, and drying to give 
predominatly the 4,4-isomer. 

Manufacturing Schedule 
A contract has been signed to produce Diphone-C for two periods 
per year; each lasting approximately three months. 

Process Considerations 
A process wastewater containing Phenolsulfonic Acid and the 2,4-
isomer is neutralized in process and shipped to an off-site 
disposal facility. 
The process has no direct air emission, however all process vents 
pass through SN-04 using water as a scrubber medium. A blower 
and dust collection filter are used on the drying and bagging 
operation. ) 
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Proc ess: Dinitro-ortho-cresol (DNOC) 

Basis : Manufactured under a toll-conversion contract . DNOC is a 
polymerization inhibitor for styrene. 

Raw Materials 
Ortho-Cresol 
Nitric Acid 
Calcium Oxide 
Styrene 

Products 
Dinitro-ortho-cresol in Styrene (various concentration blends) 

Process Description 
Nitric Acid and raw material are batch charged to a glass-lined 
reactor system. Sucessive charges are made maintaining 
temperature below 200 degrees F. Upon reaction completion, DNOC 
is blended with Styrene monomer as an inhibitor to 
polymerization. 
An aqueous, acid phase is neutralized in a process vessel and 
shipped to off-site disposal. 
A point source emission (SN-04) contains unreacted oxides of 
nitrogen, carbon dioxide, and water vapor. Emissions are reduced 
by utilizing a packed tower scrubbing system utilizing aqueous 
ammonia as the scrubbing medium. 

• 
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Process: Methylthiopinacolone Oxime (MTPO) 

Basis: MTPO is manufactured under contract for export. 

Raw Materials 
Monochloropinacolone (MCP) 
Sodium Hydroxide 
Methyl Mercaptan 
Hydroxylamine Sulfate 
Methyl Alcohol 
Sodium Hypochlorite 

Process Description 
Monochloropinacolone (MCP) is reacted with the sodium 
methyl mercaptan to form methylthiopinacolone (MTP). 
further reacted to form Methylthiopinacolone Oxime. 

Manufacturing Schedule 

salt of 
MTP is 

Production is at the request of the client company and 
availability of equipment. The product is usually produced for 
about two months per year and can be manufactured in either Unit 
3 or Unit 4. 

Process Considerations 
Wastewater generated is treated within the confines of the 
process and then passed to the NPDES permitted, biological 
treatment system. The wastewater consists of aqueous, process 
waste and scrubber liquor. 
Air emissions consists of methyl mercaptan which is vented at the 
end of the first reaction step. This sulfur compound is 
destroyed in a packed tower scrubbing system utilizing sodium 
hypochlorite. Fugitive emissions consist of methyl mercaptan and 
methyl alcohol. 
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Process : Methyl Ethyl Sulfide (MES) 

Bas is : Manufactured under toll-conversion contract 

Raw Materials 
Sodium Hydroxide 
Sodium Hypochlorite 
Methyl Mercaptan 
Ethyl Chloride 

Product 
Methyl Ethyl Sulfide 

Process Description 
Methyl Ethyl Sulfide is produced by reacting Ethyl Chloride with 
the sodium salt of Methyl Mercaptan in a aqueous solution. The 
Methyl Mercaptan is reacted with dilute Sodium Hydroxide to 
produce the sodium salt and water. When Ethyl Chloride reacts 
with the sodium salt of Methyl Mercaptan, it proces Methyl Ethyl 
Sulfide and Sodium chloride. Sodium Chloride dissolves in the 
aqueous phase while Methyl Ethyl Sulfide is insoluble in water. 

Manufacturing Schedule 
There is no set schedule for Methyl Ethyl Sulfide production . 
Current estimates are for four weeks in 1987. 

Process Considerations 
An aqueous waste containing Sodium Chloride and trace amounts of 
other process chemicals is generated and shipped to an off-site 
disposal facility. A scrubber system using sodium hypochlorite 
is used to minimize the loss of odorous process chemicals. No 
direct emission of pollutants occurs from the process. Fugitive 
emissions consist of Methyl Mercaptan and Ethyl Chloride. Methyl 
Mercaptan and ERthyl Chloride are used direct from rail cars and 
therefore have o on-site storage. The product is placed direct 
from the process into a rail car for subsequent shipment .. 

• 
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Process : Methyl Ethyl Sulfide 

VOC : Methyl Mercaptan 
Ethyl Chloride 
Methyl Ethyl Sulfide 

VP=42.5 psia@ 37.8 degree C (lOOF) 
VP=464 mm @ 32 degree F 
VP=280 mm @ 100 degree F 

These materials are either used from, or placed into, rail cars . 
There are no on- site storage tanks for these materials. 



Ethyl Chloride 
TQnktruok 

Met.hyl l\•!ercnptQn 
rQilcQr 

Mt?thyl Ethyl Sulfide 
Pr od uot to rc\iloar 

NQOH/H20 

r41-- Hydrochloric 
Acid 

MES WnstewQter 
to deep-well 

dispOSQ} 

Cedar Chemical Corporation 

Methyl Ethyl Sulfide Process 

Hypochlorit e 
Scrubber Vent 
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Process: ORFOM C0300 

Basis: Manufactured under a toll conversion contract. 

Raw Materials 
Sodium Hydroxidide 
n-Butyl Mercaptan 
Carbon Disulfide 
Allyl Chloride 

Product 
Allyl n-Butyl Trithiocarbonate 

Process Description 
The salt of n-Butyl Mercaptan is formed and reacted with Carbon 
Disulfide. The resulting intermediate is reacted with Allyl 
Chloride. 

Manufacturing Schedule 
ORFOM C0-300 is produced for about four weeks per year, not 
necessarily contiguous . 

Process Considerations 
The first reaction step releases water while the final step forms 
Sodium Chloride. The resulting brine is contaminated with sulfur 
compounds from process chemicals and is shipped to off-site 
disposal. 
Thre are no on-site storage tanks and no point source emission of 
pollutants. Fugitive emissions may consist of n-Butyl Mercaptan, 
Carbon Disulfide and Allyl Chloride. 

• 
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Metam·Sodlum 

CHEMICAL NAME: Sodium N-methyldithiocarbamate. 
COMMON NAMES: metam-SO<lium; the acid given name metam (BSI, 
ISO): SMDC. carbam ~{A.F). 
OTHER NAMES: A7 Vapam•, Busan• 1020, Karbalion•, Maposof• 
(Procida), Metam 32.7, Metam 42, Metam-Fluid BASF•, Nemasof•, 
Solasan• 500, Sometam•. Trimacon•, Vapam•. VPM•. 
DISCONTINUED NAMES: Sistan•. 
ACTION: Fungicide, herbicide. insecticide, nematicide. soil fumigant. 
APPLICATION/USE: Soil fumigant for soil fungi, nematodes, weed 
soil insects (wireworms. centipedes). Controls weeds and weed seeds. 
Field area or row application by soil injection or sprinkler injection. 
Treatment of seed or plant beds#and treatment of potting soil by 
different methods. Penetration and effectiveness is improved some
what by a water seal although this is not necessary . 
SIGNAL WORD: CAUTION. Metam-Fiuid*: WARNING . 
TOXICITY CLASS: III: II (Metam-Fluid*). 
TOXICITY: Formulated: Acute oral LD .. (male rat), 1700-1800 mg/ 
kg. 
ANTIDOTE: None. Treat symptomatically. 
CHEMICAL PROPERTIES: White crystalline solid. 
SOLUBILITY: Solubility in water 722 g/1 at 2o•c. Moderately soluble 
in ethanol. Insoluble in most organic solvents. 
HANDLING AND STORAGE CAUTIONS: Stable in concentrated 
solution but unstable on dilution. Avoid contact with skin and eyes . 
May be fatal if swallowed, inhaled or absorbed through skin. Material 

Metam-Sodlum (Conl) 

must be handled in open (e.g. outdoors}, and inhalation must be pre
vented. 
~ROTE~TIVE CLOTH_ING: Nemasoi•: Clothing and equipment con
Sistent \Vlth good pest1c1de handling. 
~0Rl\1ULATIONS: 380-560 gil soluble concentrates. Aqueous solu
tions: 32. 7%, 33%. 40%, 42%, 50% . 

BP: BASF AG (F.R.G. ) (Metam-Fiuid BASF•, Nemasol*) 
Buckman Laboratories. Inc. (Busan• 1020) 
Energia E Industrias Aragonesas. S.A. (Spain) (Arapam*) 
Penn walt Holland B. V. (Netherlands) (Tlimaton•) 
Rhone-Poulenc Agrochimie (France} (Solasan soo•) 
ICI Americas. Inc. ' (Vapam*) 
United Agri Products. Inc. (Nemasol*) 
Universal Crop Protection Ltd. (U.K. ) 
UCB Chern. Corp. (Metam 32. 7%, 42%} 
Visplant Chimiren S.r.l.1 (Italy) (Sometam*) 

r 
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GRACE e 
Organic Chemicals Division 
W R. Groce & Co. 
55 Hoyden A-..enue 
Lexington, Moss. 02173 

MArE RIAL 
SAFETY DATA 

EMERGENCY TELEPHONE NO: 713-479 • 7348 

SECTION ONE • PRODUCT DESCRIPTION 

IDENTITY: Nitromethane 9 

SYNONYMS: Nitrocarbinol, NM 

MSDS DATE: 05-13-87 

CHEMICAL FORMULA: CH3N02 

CAS Number: -75-S2-5 
TSCA LISTING: This product is listed in the TSCA inventory. 

SECTION TWO • HAZARDOUS INGREDIENTS 

CHEMICAL NAME PERCENT 
[CAS NUMBER] PRESeNT TLV* PEL 

Nitromethane [75-52-5] >95 100 ppm TWA 100 ppm TWA 
Nitroethane [79-24-3] <3 100 ppm TWA 100 ppm TWA 
1-Nitropropane (1 08-03-2] <0.5 25 ppm TWA 25 ppm TWA 
2-Nitropropane [79-46-9} <1 10 ppm TWA 25 ppm TWA 

*Also Grace Internal Umit unless otherwise specified 
N.A.= Not applicable N.E. "' None established 
NAIF~ No applicable information found 
TLV = Threshold Umit Value PEL=- Permissible Exposure Umit 

(ACGIH guideline} {OSHA legal limit) 
TWA= Time Weighted Average C a Ceiling value 

for 8 hrs unless otherwise specified 
LEL = Lower Explosive Umit UEL =- Upper Explosive Umit 

SECTION THREE- PHYSICAL DATA 

APPEARANCE AND ODOR: Colorless liquid with mild, fruity odor. 

BOILING POINT: 214°F/101C SPECIFiC GRAVITY: 1.139 (Water= 1) 
FRE:ZING POINT: -20°F/-29C %VOLATILE BY 'NT.: 100 
VAPOR PRESSURE: 27.8 mm Hg@ 20Ci EVAPORATION RATE: UJ(BuAc "" 1) 
VAPOR DENSITY: 2.1 (Air,. 1) 
WATER SOLUBILITY: 9.5% wt @ 20C 
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• • • Nitro methane 

SECTION FOUR· FlRE FIGHTING DATA 

NFPA Ratings (applicable to fire fighting situations only): ~alth -1:7".flammability-~ 
Reactivity-3 Q 
FLASH POINT: 9s0F/3SC1 METHOD: Closed Cup 
FLAMMABLE LIMIT - LEL: 7.3% UEL: Unknown 
APPROXIMATE IGNITION TEMPERATURE: 78S0F/418C 

PAGE: 2 of 4 

EXTINGUISHING MEDIA: Water, foam, carbon dioxide, and Halon system. Use .o.n!y the 
Triclass type dry chemical extinguishers for classes A, B, & C. Use of other dry chemical 
extinguishers will cause re-ignition of the fire. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self-contained breathing apparatus. Fight fires 
from an explosion-resistant location. Cool drums and tanks with water spray and continue to 
cool after fire has been extin~uished. Stay upwind and out of low areas. If tank or truck is 
involved in a fire, isolate for 12 mile in all directions. 

UNUSUAL FIRE & EXPLOSION HAZARDS: Flammable liquid. Combustion products may contain 
nitrogen oxides or carbon oxides. Vapor is heavier than air and may travel a considerable 
distance to ignition source and flashback. Decomposes explosively at critical temperature of 
599°F and critical pressure of 915 psig. 

SECTION FIVE - HEALTH & FIRST AID DATA 

( . IMMEDIATELY DANGEROUS TO UFE OR HEALTH: 1000 ppm. 

( 

PRIMARY ROUTES OF EXPOSURE: Inhalation of mist or vapor. Eye and skin contact. 
WARNING PROPERTIES: Strong >100 ppm and irritating at 200 ppm. Not considered to have 
good warning properties. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LD50 for rats is 1210 mg/k~rritating to 

eyes. Repeated exposure has caused mild skin irritation due to defatting effects. Animal 
studies produced respiratory tract irritation with breathing difficulties that may be delayed in 
onset. Weak narcotic. Chronic exposure of animals indicates some liver and kidney injury. No 
effects attributable to NM have been reported in humans. 

CARCINOGENICITY: Based on animal studies 2-nitropropane, a componen!J has been listed by 
I ARC and NTP as a suspect carcinogen but is not listed by OSHA1 Other components are not 
listed by NTP, I ARC. or OSHA as suspect or proven carcinogens. 
SIGNS & SYMPTOMS OF OVEREXPOSURE: Weakness, incoordination, dizziness. narcosis, 
convulsions. Burning, soreness in nose, throat, or lungs. 
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing 
lung conditions may be more susceptible to irritation effects. Persons with impaired liver 
function may be more susceptible to effects caused by liver damage. 

EMERGE.NCY AND FlRST AID PROCEDURES: 

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while 
holding the eyelids open. Contact a physician immediately. 

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities 
of water for at least 15 minutes. Contact a physician if irritation develops. 
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Nitromethane PAGE: 3 of 4 

Ingestion: Induce vomiting if patient is conscious. Do not induce vomiting in an unconscious 
patient. Contact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial 
respiration then oxygen if needed. Contact a physician immediately. Effects of inhalation 
overexposure may not be immediately obvious. 

SECTION SIX· REACTIVITY DATA 

STABIUTY: Stable at normal temperatures and pressures. Unstable at elevated temperatures 
and pressure. 
CONDITIONS TO AVOID: Decomposes explosively at critical temperature of 599°F and critiqal 
pressure of 915 psig. Can be detonated by shock from high explosives, or by heat if under · 
strong confinement. Mixing with amines, acids, or certain other chemical compounds will 
cause NM to become more sensitive to detonation. 

INCOMPATIBILITY WITH OTHER MATERIALS: Amines, strong acids, alkalies (lye, caustic), 
strong oxidizers, metal oxides, hydrocarbons, and other combustible materials. Lead, copper, 
and their alloys. 
HAZARDOUS DECOMPOSITION PRODUCTS: Nitrogen oxides, carbon oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: NA. 

SECTION SEVEN - SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential 
personnel. Ventilate area. Eliminate ignition sources. No flames, sparks or flares allowed in 
spill area. Vapor may collect in low areas or travel a considerable distance to ignition source 
and flash back. Prevent from entering drinking water supplies or streams. Collect with non
combustible absorbent material and package for disposal according to local, state, and federal 
regulations. 

WASTE DISPOSAL PROCEDURES: When disposing of pure product as a waste according to EPA 
regulation 40 CFR 261 classify and label as follows: 

DOT Name and Number= Waste Nitromethane, UN1261 
EPA Name and Number= Ignitable, D001 

SECTION EIGHT • SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate explosion-proof exhaust ventilation for the handling 
conditions is recommended. Dilution ventilation is not recommended as the sole contro l 
mechanism. 
PROTECTIVE EQUIPMENT: Minimum -chemical safety goggles with side shields and impervious 
gloves. Do not wear contact lenses when handling chemicals. Wear impervious clothing if 
possibility of body contact exists. 
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• • Nitromethane PAGE: 4 of 4 

RESPIRATORY PROTECTION: Use pressure·type full·face supplied air or self.contained 
breathing apparatus. Do not use cartridge·type respirators. 

SECTION NINE· SPECIAL PRECAUTIONS 

WORK/HYGIENIC PRACTICES: Before entering a confined space, check for vapor accumulation. 
Wash thoroughly after handling. Wash contaminated clothes before re·use. Launder work 
clothes separately from family clothes. Check protective clothing, especially impervious 
gloves, for leaks before use. Transfer equipment must be grounded. Do not use lye or caustic 
to clean drums or equipment that has contacted NM. Dry salts of inorganic bases and NM are 
explosive. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Store in cool, dry, and well 
ventilated area. Keep containers closed to maintain nitrogen blanket. Use only DOT·approved 
containers. Do not enter storage area unless area is adequately ventilated. Protect against 
physical damage. Nitromethane should be stored in a suitably isolated outdoor storage facility. 
Because of the explosion potential presented, every possible means should be taken to protect 
the storage area from exposure to external fires. Explosives and hazardous processing should 
not be permitted in the vicinity of the storage areas. Separate from oxidizing materials. Dry 
product may be stored in steel. Wet product (>0.2% water} must be stored in stainless steel 
or aluminum. 

SECTION TEN- REGULATORY COMMENTS 

Nitromethane ~- hazardous substance (40 CFR 116}, toxic pollutant (40 CFR 129), or 
"priority pollutant" pursuant to the Federal Water Pollution Control Act, sections 311 
(b)(2)(A), 307 (a). 

Nitromethane ls...nQl""\ hazardous air pollutant (40 CFR 61) pursuant to the Clean Air Act, 
section 112. ' 

Nitromethane is minimally photochemically reactiv~ and, therefore, is classified as a solvent 
exempt from volume restrictions under Rule 66 of the Air Pollution Control District of Los 
Angeles County, Regulation 3 of the Bay Area Air Pollution Control District, or other similar 
pollution legislation in the United States. 
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Organic Olemicals Division 
W. R. Groce & Co. 
55 Hayden A~ue 
Lexington, Mass. 02173 

M/\ ERIAL 
SAFETY DATA 

EMEHGENCY TaEPHONE NO: 603 • 888 • 2320 Page: 1 of 3 

SECTION ONE· PRODUCT DESCRIPTION 

IDENTITY: AMP·95 t 
EXPERIMENTAL PRODUCT 

MSDS DATE: 09-Q1-87 

-
CHEMICAL DESCRIPTION: 1-Propanol, 2-amino-2-methyl- f 
SYNONYMS: lsobutanol-2-amine 

CAS Number: 124·68·5 1 
TSCA LISTING: This product is listed in the TSCA inventory. 

SECTION TWO • HAZARDOUS INGREDIENTS 

CHE.1.11CAL NAME 
(CAS NUMBER] 

AM P-95 [124-68-5] 

PERCENT 
PRESENT 

-95 • 

·Also Grace Internal Limit unless otherwise specified 

TL'r 

N.E. 

N.A.= Not applicable N.E. ,. None established 
NAIF= No applicable information found N.D. =- Not determined 
TLV =Threshold Limit Value PEL=- Permissible Exposure Limit 

(ACGIH g.JX:1efine) (OSHA legal rmit) 
TWA= lime Weighted Average C = Ceiling value 

for 8 hrs unless otherwise specified 
LE!.. = Lower Explosive Limit UEL =- Upper Explosive Limit 

SECTION THREE· PHYSICAL DATA 

APPEARANCE AND ODOR: Colorless liquid with a faint, fishy odor. 
BOIUNG POINT: -same as water SPECIFIC GRAVITY: 0.94 
MELTING POINT: N.A. % VOLATILE BY WT.: 5% as water 

PEL 

N.E. 

VAPOR PRESSURE: -same as water 1 EVAPORAn ON RATE: -same as water 
VAPCR DENSITY: -same as water pH of 1% Solution: 13.0) 
WATER SOLUBILITY:. Completely miscible~ 

SECTION FOUR· FIRE FIGHTING DATA 

FLASH POINT: >2000F -aqueous 
FLAMMABLE LIMIT· LEL: N.D. 

METHOD: N.D. 
UEL: N.D. 

The...........,.. __ -•bc.-d""""daoa~-atd~-c.aco-,..,--.-.,.....-.d. caoo,.~orcxieoucxvdiN .............., c.......,..;~or 
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EXTINGUISHING MEDIA: Water, dry chemical, carbon dioxide, foam. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus w~h full face-piece. 
Use water spray to cool fir~-exposed containers. 

UNUSUAL FIRE & EXPLOSION HAZARDS: None. 

SECTION FIVE· HEALTH & FIRST AID DATA 

PRIMARY ROUTES OF EXPOSURE: Eye and skin contact. Inhalation exposure is not likely unless 
material is heated. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral lDLO for rats is 2300 mg/kg ~xpected to be slightly • 

toxic by ingestiorJ, Due to pH may be irritating to eyes and skin. Inhalation of heated vapor or a mist may bg 
irritating to the respiratory tracD 

CARCINOGENICITY: This material is not listed by NTP,IARC, or OSHAJis a suspect or proven carcinogen. 
There is no evidence that indicates the material may be carcinogenic to humans or animals. 

SIGNS & SYMPTOMS OF OVEREXPOSURE: Redness, burning, tearing of eyes. Red, swollen, or • 
inflammed skin. Coughing, wheezing, chest tightness..f 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing skin or 
lung disorders may be more susceptible to the irritating properties of the material. 

EMERGENCY AND FIRST AID PROCEDURES: 

Eye Contact: Immediately flush with large quantities of water for at least ~5 minutes while holding the 
eyelids open. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities of water for at 
least 15 minutes. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Ingestion: If consc:ous, give large quantities of water to drink. Do not induce vomiting. Do not give an 
unconscious person anything by mouth. Contact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial respiration 
then oxygen if needed. Contact a physician immediately. 

SECTION SIX· REACTIVITY DATA 

STABILITY: Stable. 
CONDITIONS TO AVOID: N.A. 

INCOMPATIBILITY WITH OTHER MATERIALS: Oxidizing materials. 

HAZARDOUS DECOMPOSITION PRODUCTS: Carton monoxide, carbon dioxide, nitrogen oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: N.A. 



C·:. 
• • 

AMP-95 Page: 3 of 3 

SECTION SEVEN ·SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential personnel. 
Ventilate area. Prevent from entering drinking water supplies or streams. Collect with absorbent material 
and package for disposal according to local, state, and federal regulations. 
WASTE DISPOSAL PROCEDURES: Check the as is pH. If above 12.5 classify and label as follows: 

EPA Name: Corrosive ....................................... No. = D002 

SECTION EIGHT· SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is recommended. 
Dilution ventilation is not recommended as the sole control mechanism. · · 
PROTECTIVE EQUIPMENT: Minimum- chemical safety goggles with side shields and impervious gloves. 
Do not wear contact lenses when handling chemicals. Wear impervious clothing if possibility of body 
contact exists. 
RESPIRATORY PROTECTION: Use an approved organic vapor respirator within use limitations. In all 
other situations use self-contained breathing apparatus. 

( SECTION NINE· SPECIAL PRECAUTIONS 

( . , .. 

WORK/HYGIENIC PRACTICES: Wash thoroughly after handling. Wash contaminated clothes before 
re-use. Launder work clothes separately from family clothes. Check protective clothing, especially 
impervious gloves, for leaks before use. 

PRECAlJTIONS TO BE TAKEN IN HANDLING AND STORAGE: Do not store near oxidizing materials. 
Store in cool, dry, and well ventilated area. Keep containers closed. Use only DOT-approved containers. 
Do not enter storage area unless area is adequately ventilated. 
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Process: Permethrin, Technical (Unit 1) 

Basis: Manufactured under contract for ICI Americas. Permethrin 
is one of a group of synthetic, pyrethroid insecticides. They are 
used in a wide variety of applications for insect control. 

Raw Materials 
Permethrin Acid, Methyl Ester (PAM) 
Sodium Hydroxide 
Methyl Alcohol 
Hydrochloric Acid 
Sodium Chloride 
Toluene 
Catalyst 
Thionyl Chloride 
Phenoxy Benzyl Alcohol (PBA) 

Products 
Permethrin Acid Chloride 
Permethrin, Technical 

Process Description 
The methyl ester of perrnethrin acid is hydrolyzed to the free 
acid. Under catalytic conditions, the acid chloride is formed. 
The acid chloride is then re-esterified with an alcohol to form 
the technical product. 

Manufacturing Schedule 
Production is solely at the disgression of the client company and 
is coordinated with a second product, Cypermethrin. Permethrin 
and Permethrin Acid Chloride represent approximately twenty-five 
per cent of the total pounds produced annually. Total 
manufacturing time for all products is nine to ten months per 
year: December through September. 

Process Considerations 
Wastewater generated in this process consists of aqueous 
hydrolysis waste, brine washes, unrecovered solvent, and spent 
scrubber liquor. All wastewater is shipped off-site to deep-well 
disposal. 
The Acid Chloride formation releases sulfur dioxide and 
hydrochloric acid. The final hydroysis step releases 
hydrochloric acid. Both of these emissions are controlled by a 
packed tower scrubbing system utilizing sodium hydroxide. 
The point source emission consists of sulfur dioxide, 
hydrochloric acid, and toluene. Fugitive emissions consist of 
methyl alcohol and Toluene. 

• 
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Organic Chemicals Division 
W. R. Groce & Co. 
55 Hayden A't'er~ue 
Lexington, Mess. 02173 

M~ ERIAL 
SAFETY DATA 

EMERGENCY TELEPHONE NO: 603 • 888 • 2320 Page: 1 of 3 

SECTION ONE • PRODUCT DESCRIPTION 

IDENTITY: 2·AB t 
EXPERIMENTAL PRODUCT 

MSDS DATE: 09-01-87 

CHEMICAL DESCRIPTION: 2-Amino-!:butanol f 
SYNONYMS: 2-Aminobutan-1-ol; butanol-2-amine; D,l-2-amino-1-butanol; (±)2-amino-1-butanol 

CAS Number: 96-20-8) 
TSCA LISTING: This product is listed in the TSCA inventory. 

SECTION TWO • HAZARDOUS INGREDIENTS 

CHEMICAL NAME 
[CAS NUMBER] 

2-Amino-1-butanol [96-20-8] 

PERCENT 
PRESENT 

... 100 

• Also Grace Internal Limit unless otherwise specified 

TLV* 

N.E. 

N.A.= Not applicable N.E. = None established 
NAIF= No applicable information found N.D.= Not determined 
TLV =Threshold limit Value PEL= Permissible Exposure Limit 

(ACGIH ~oef~ne) (OSHA legal fimit) 
TWA= Time Weighted Average C = Ceiling value 

for 8 hrs unless otherwise specified 
LEL = Lower Explosive Limit UEL = U~per Explosive Limit 

SECTION THREE· PHYSICAL DATA 

APPEARANCe AND ODOR: Pale yellow liquid with a faint, fishy odor. 
BOILING POINT: 3520F/178 C1 SPECIFiC GRAVITY: 0.94 
MELTING POINT: N.A. . %VOLATILE BY WT.: N.A. 
VAPOR PRESSURE: 7.5 mm Hg@ 25 Gt EVAPORATION RATE: N.D. 
VAPOR DENSITY: -3.06 pH of 1% Solution: 11 .1 ' 
WATER SOLUBILITY: Completely miscibt~ 

SECTION FOUR· FIRE FIGHTING DATA 

FLASH POINT: 1930F (89 C) 1 
FlAMMABLE LIMIT- LEL: N.D. 

METHOD: Closed Cup 
UEL: N.D. 

PEL 

N.E . 
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EXTINGUISHING MEDIA: Water, dry chemical, carbon dioxide, foam. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus with full face-piece. 
Use water spray to cool fire-exposed containers. 

UNUSUAL FIRE & EXPLOSION HAZARDS: Combustible liquid. 

SECTION FIVE· HEALTH & FIRST AID DATA 

PRIMARY ROUTES OF EXPOSURE: Eye and skin contact. Inhalation exposure is not likely unless 
material is heated or a mist is generated. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LDso for mice is 2300 mglkg- slightly toxic by' 

ingestiog. Due to pH may be irritating to eyes and ski~ Inhalation of heated vapor or a mist may be irritating f 
to the respiratory tracta 

CARCINOGENICITY: This material is not listed by NTP, IARC, or OSHA;as a suspect or proven carcinogen. 
There is no evidence that indicates the material may be carcinogenic to humans or animals. 

SIGNS & SYMPTOMS OF OVEREXPOSURE: Redness, burning, tearing of eyes. Red, swollen, or 
( inflammed skin. Coughing, wheezing, chest tightness. 1 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing skin or 
lung disorders may be more susceptible to the irritating properties of the material. 

EMERGENCY AND FIRST AID PROCEDURES: 

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while holding the 
eyelids open. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities of water for at 
least 15 minutes. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Ingestion: If conscious, give large quantities of water to drink. Do not induce vomiting. Do not give an 
unconscious person anything by mouth. Contact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial respiration 
then oxygen if needed. Contact a physician immediately. 

SECTION SIX· REACTIVITY DATA 

STABILITY: Stable. 
CONDITIONS TO AVOID: NA. 

INCOMPATIBILITY WITH OTHER MATERIALS: Oxidizing materials. 

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, nitrogen oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: N.A. 
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SECTION SEVEN· SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential personnel. 
Ventilate area. Prevent from entering drinking water supplies or streams. Collect with absorbent material 
and package for disposal according to local, state, and federal regulations. 
WASTE DISPOSAL PROCEDURES: Check the as is pH. If above 12.5 classify and label as follows: 

EPA Name: Corrosive ....................................... No. = D002 

SECTION EIGHT· SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is recommended. 
Dilution ventilation is not recommended as the sole control mechanism. 
PROTECTIVE EQUIPMENT: Minimum- chemical safety goggles with side shields and impervious gloves. 
Do not wear contact lenses when handling chemicals. Wear impervious clothing if possibility of body 
contact exists. 
RESPIRATORY PROTECTION: Use an approved organic vapor respirator within use limitations. In all 
other situations use self-contained breathing apparatus. 

( SECTION NINE· SPECIAL PRECAUTIONS 

WORK/HYGIENIC PRACTICES: Wash thoroughly after handling. Wash contaminated clothes before 
re-use. Launder work clothes separately from family c!othes. Check protective clothing, especially 
impervious gloves, for leaks before use. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Do not store near oxidizing materials. 
Store in cool, dry, and well ventilated area. Keep containers closed. Use only DOT-approved containers. 
Do not enter storage area unless area is adequately ventilated. 
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Orgonic Chemicals Division 
W. R. Groce & Co. 
55 Hayden A~ue 
Lexington, Mass. 02173 

M/\ ERIAL 
SAFETY DATA 

EMERGENCY TELEPHONE NO: 603 • 888 • 2320 Page: 1 of3 

SECTION ONE • PRODUCT DESCRIPTION 

IDENTITY: TA·100 t MSDS DATE: 09-0H37 
EXPERIMENTAL PRODUCT 

CH E.\11CAL DESCRIPTION: 1 ,3-Propane<fJOI; 2-amino-2-(hydroxymethyi>.J' 
SYNONYMS: Tris(hydroxymethyl)aminomethanQ1TRIS buffer; THAM; Tromethane; Talatrol 

CAS Number. n-as-1 f 
TSCA LISTING: This product is listed in the TSCA inventory. 

SECTION TWO • HAZARDOUS INGREDIENTS 

CHEMICAL NAME 
[CAS NUMBER] 

TA-100 [77-86-1) 

PERCENT 
PRESENT 

-100 

·Also Grace Internal Limit unless otherwise specified 

N.E. 

N.A.= Not applicable N.E. "' None established 
NAIF= No applicable information found N.D . .. Not determined 
TLV =Threshold Limit Value PEL= Permissible Exposure Limit 

(ACGIH g.Joeftne) (OSHA legal fimit) 
TWA= Time Weighted Average C • Ceiling value 

for 8 hrs unless otherwise specified 
LEL = Lower Explosive Limit UEL ,. Upper Explosive Limit 

SECTION THREE· PHYSICAL DATA 

APP::ARANCE AND ODOR: White crystalline solid with a faint, fishy odor. 
BOILING POINT: N.A. BULK DENSITY: 52 lblft3 
MELTING POINT: 3400F (171 C) %VOLA n LE BY WT.: N.A. 
VAPOR PRESSURE: N.AJ EVAPORATION RATE: N.A. 
VAPOR DENSITY: N.A. pH of 1% Solution: 10.4 1 
WATER SOLUBILITY: 70gl100g at 25 C 

SECTION FOUR· FIRE FIGHTtNG DATA 

FlASH POINT: N.A. J 
FLAMMABLE LIMIT • LEL: N.A. 

METHOD: N.A. 
UEL: N.A. 

PEL 

N.E. 
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EXTINGUISHING MEDIA: Water, dry chemical, carbon dioxide, foam. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus with full face-piece. 
Use water spray to cool fire-exposed containers. 

UNUSUAL FIRE & EXPLOSION HAZARDS: Severe dusting may generate an explosion hazard. 

SECTION FIVE· HEALTH & FIRST AID DATA 

PRIMARY ROUTES OF EXPOSURE: Eye and skin contact. Inhalation exposure is not likely unless 
handling condition generates a dust. 

HEALTH HAZARDS (ACUTE AND CHRONIC): OraJ_LDLO for rabbits is 1000 mglkg~xpected to be 

slightly toxic by ingestion. Due to pH may be irritating to eyes and skin. Inhalation of dust may be irritating 
to the respiratory tract. 

CARCINOGENICITY: This material is not listed by NTP, IARC, or OSHJvas a suspect or proven carcinogen. 
There is no evidence that indicates the material may be carcinogenic to humans or animals. 

SIGNS & SYMPTOMS OF OVEREXPOSURE: Redness, burning, tearing of eyeSJ Red, swollen, or 9 
inflammed skin. Coughing, wheezing, chest tightness., -

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing skin or 
lung disorders may be more susceptible to the irritating properties of the material. 

EMERGENCY AND FIRST AID PROCEDURES: 

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while holding the 
eyelids open. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Si<in Contact: Immediately remove contaminated clothing and flush area with large quantities of water for at 
least 15 minutes. Do not attempt to neutralize with chemical agents. Contact a physician immediately. 

Ingestion: If conscious, give large quantities of water to drink. Do not induce vomiting. Do not give an 
unconscious person anything by mouth. Contact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial respiration 
then oxygen if needed. Contact a physician immediately. 

SECTION SIX· REACTIVITY DATA 

STABILITY: Stable. 
CONDITIONS TO AVOID: NA. 

INCOMPATIBILITY WITH OTHER MATERIALS: Oxidizing materials. 

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide, carbon dioxide, nitrogen oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID UNCONTROLLED POLYMERIZATION: NA 
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SECTION SEVEN • SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential personnel. 
Ventilate area. Prevent from entering drinking water supplies or streams. Collect and package for disposal 
according to focal, state, and federal regulat ions. 
WASTE DISPOSAL PROCEDURES: Check the as is pH. If above 12.5 classify and label as follows: 

EPA Name: Corrosive ........ ............................... No. = D002 

SECTION EIGHT- SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is recommended. 
Dilution ventilation is not recommended as the sole control mechanism. 
PROTECTIVE EQUIPMENT: Minimum- chemical safety goggles with side shields and impervious gloves. 
Do not wear contact lenses when handling chemicals. Wear impervious clothing if possibility of body 
contact exists. 
RESPIRATORY PROTECTION: Use a toxic dust respirator within use limitations. In all other sttuations use 
self·contained breathing apparatus. 

( SECTION NINE- SPECIAL PRECAUTIONS 

( ·.; 

WORK/HYGIENIC PRACTICES: Wash thoroughly after handling. Wash contaminated clothes before 
re·use. Launder work clothes separately from family clothes. Check protective clothing, especially 
impervious gloves, for leaks before use. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Do not store near oxidizing materials. 
Store in cool, dry, and well ventilated area. Keep containers closed. Use only DOT-approved containers. 
Do not enter storage area unless area is adequately ventilated. 
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Organic Chemicals Division 
W R. Groce & Co. 
55 Heyden Avenue 
Lexington, Moss. 02173 

M~ERIAL 
SAFETY DATA 

EMERGENCY TELEPHONE NO: 713-479-7348 

SECTION ONE • PRODUCT DESCRIPTION 

IDENTITY: 2-Nitropropan~ 

SYNONYMS: 2-NP, Nitropropane 

MSDS DATE: 05-13-87 

CHE.~ ICAL FORMULA: CH3CH(N02)CH3 

CAS Number: 79-46-9 7 
TSCA LISTING: This product is listed in the TSCA inventory. 

SECTION TWO - HAZARDOUS INGREDIENTS 

CHEMICAL NAME 
[CAS NUMBER] 

2-Nitropropane [79-46-9] 
Nitromethane [75-52-5] 
Nitroethane [79-24-3] 
1-Nitropropane [1 08-03-2] 

PERCENT 
PRE.Sc::"'IT 

>94 
<1 
<3 
<3 

·Also Grace Internal Limit unless otherwise specified 

10 ppm TWA 
100 ppm TWA 
100 ppm TWA 

25 ppm TWA 

N.A.,. Not applicable N.E. ,. None established 
NAIF"" No applicable information found 
TLV =Threshold Limit Value PEL- Permissible Exposure Umit 

(ACGIH guideline) (OSHA legal limit) 
TWA = Time Weighted Average C ""Ceiling value 

for 8 hrs unless otherwise specified 
LEL = Lower Explosive Umit UEL,. Upper Explosive Umit 

SECTION THREE· PHYSICAL DATA 

APPEARANCE AND ODOR: Colorless liquid with mild, fruity odor. 

PEL 

25 ppm TWA 
100 ppm TWA 
100 ppm TWA 
25 ppm TWA 

BOILING POINT: 248°F/120C SPECIFiC GRAVITY: 0.99 (Water = 1) 
Fi1EEZING POINT: -132°F/-91C %VOLATILE BY WT.: 100 
VAPOR PRESSURE: 12.9 mm Hg@ 20C 7 EVAPORATION RATE: 1.1j BuAc = 1) 
VAPOR DENSITY: 3.1 (Air ,. 1) 
WATER SOLUBILITY: 1.7% wt@ 20C - slightly soluble 
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SECTION FOUR- ARE FIGHTING DATA 

NFPA Ratings (applicable to fire fighting situations only): t{eatth -Z} Aammability-3? 
Reactivity-11 
FlASH POINT: 82°F/28C . • METHOD: Closed Cup 
FLAMMABLE LIMIT- LEL: 2.6% UEL: 11.0% 
APPROXIMATE IGNITION TEMPERATURE: 802°F/428C 

EXTINGUISHING MEDIA: Water spray, dry chemical, foam, carbon dioxide, or Halon system. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus. Fight fires 
from an explosion-resistant location. Cool drums and tanks with water spray and continue to 
cool after fire has been extinfuished. Stay upwind and out of low areas. If tank or truck is 
involved in a fire, isolate for 12 mile in all directions. 

UNUSUAL FIRE & EXPLOSION HAZARDS: Flammable liquid] Combustion products may contain 
nitrogen oxides or carbon oxides. Vapor is heavier than air and may travel a considerable 
distance to ignition source and flashback. 

SECTION FIVE- HEALTH & FIRST AID DATA 

IMMEDIATELY DANGEROUS TO UFE OR HEALTH: 2300 ppmJ 
PRIMARY ROUTES OF EXPOSURE: Inhalation of mist or vapor. Eye and skin contact. 
WARNING PROPERTIES: One report of odor detectable at 5 ppnyand another report of odor 
detectable at -160 ppm. Consider to have poor warning properties. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LDso for rats is 725 mg/kg~ Inhalation LCso 

for 6 hr. for rats is 400 ppm. Irritating to eyes. Chronic exposure may cause liver damage. 
Chronic exposure of animals indicates possible effects to the kidneys and heart. Has caused 
formation of methemoglobin in animal studies. In one study injection of 170 mg/kg 2-NP into 
female mice on days 1 through 15 of gestation caused delayed heart formation in the 
offspring. Weak narcotic and respiratory irritant. 

CARCINOGENICITY: Based on animal studies 2-NP has be.en listed by !ARC and NTP as a, 
suspect carcinogen but is not listed by OSHA~ Other components are not listed by NTP, !ARC, 
or OSHA as suspect or proven carcinogen. 
SiGNS & SYMPTOMS OF OVEREXPOSURE: Headache, nausea, vomiting, diarrhea, dizziness, 
weakness. Burning, soreness in nose, throat, or lungs. 
MEDICAL CONDITIONS GENERALLY AGGRAVATeD BY EXPOSURE: Persons with pre-existing 
lung conditions may be more susceptible to irritation effects. Persons with impaired liver 
function may be more susceptible to effects from liver damage. 

E.'vtERGENCY AND RRST AID PROCEDURES: 

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while 
(__ holding the eyelids open. Contact a physician immediately. 

Skin Contact: Immediately remove contaminated clothing and flush area with large quantities 
of water for at least 15 minutes. Contact a physician if irritation develops. 
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Ingestion: Induce vomiting if patient is conscious. Do not induce vomiting in an unconscious 
patient. Contact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial 
respiration then oxygen if needed. Contact a physician immediately. Effects of inhalation 
overexposure may not be immediately obvious. If overexposure is severe, patient should be 
observed for a minimum of 2 days. 

SECTION SIX- REACTIVITY DATA 

STABIUTY: Stable. 
CONDITIONS TO AVOID: High temperatures cause decomposition. Unlike nitromethane and 
nitroethane, no detonations of 2-NP have been reported even under very severe test 
conditions. However, mixing with amines, alkalies, acids, and other materials will cause 
2-NP to become unstable. 

INCOMPATIBILITY WITH OTHER MATERIALS: Amines, strong acids, alkalies (lye, caustic), 
strong oxidizers, metal oxides, hydrocarbons and other combustible materials. Lead, copper, 
and their alloys. 
HAZARDOUS DECOMPOSITION PRODUCTS: Nitrogen oxides, carbon oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID UNCONTROLLED POLYMErtiZATION: N.A. 

SECTION SEVEN- SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential 
personnel. Ventilate area. 8iminate ignition sources. No flames, sparks or flares allowed in 
spill area. Vapor may collect in low areas or travel a considerable distance to ignition source 
and flash back. Prevent from entering drinking water supplies or streams. Collect with non
combustible absorbent material and package for disposal according to local, state, and feceral 
regulations. 

WASTE DISPOSAL PROCEDURES: When disposing of pure product as a waste according to E?A 
regulation 40 CFR 261 classify and label as follows: 

DOT Name and Number = Waste Nitropropane, UN2608 
EPA Name and Number .. Ignitable, No.= D001 

SECTION EIGHT- SPECIAL PROTECTION INFORMATION 

VENTILATION: Appropriate exhaust ventilation for the handling conditions is recommenced. 
Dilution ventilation is not recommended as the sole control mechanism. 
PROTECTIVE EQUIPMENT: Minimum- chemicaJ safety goggles with side shields and impervious 
gloves. Do not wear contact lenses when handling chemicals. Wear impervious clothing if 
possibility of body contact exists. 
RESPIRATORY PROTECTION: Use pressure-type supplied air or self-contained breathing 
apparatus. Do not use cartridge-type respirators. 
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SECTION NINE· SPECIAL PRECAUTIONS 

· WORK/HYGIENIC PRACTICES: Before entering a confined space, check for vapor accumulation. 
Wash thoroughly after handling. Wash contaminated clothes before re-use. Launder work 
clothes separately from family clothes. Check protective clothing, especially impervious 

- gloves, for leaks before use. Transfer equipment must be grounded. Do not use lye or caustic 
to clean drums or equipment that has contacted 2-NP. Dry salts of inorganic bases and 2-NP 
are explosive. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Store in cool, dry, and well 
ventilated area. Keep containers closed to maintain nitrogen blanket. Use only DOT-approved 
containers. Do not enter storage area unless area is adequately ventilated. Protect against 
physical damage. Outside or detached storage is preferred. Inside storage should be in a 
standard flammable liquids storage room or cabinet. Nitropropane storage areas should be 
isolated from flammable liquids or gases. Explosives and hazardous processing should not be 
permitted in the vicinity of this storage area. Separate from oxidizing materials. Dry 
product may be stored in steel. Wet product (>2% water) must be stored in stainless steel or 
aluminum. 

SECTION TEN· REGULATORY COMMENTS 

2-Nitropropane js ncSa hazardous substance (40 CFR 116), toxic pollutant (40 CFR 129), or 
"priority pollutant" pursuant to the Federal Water Pollution Control Act, sections 311 
(b)(2)(A), 307 (a). 

2-Nitropropane .i.s...rul1'a hazardous air pollutant (40 CFR 61) pursuant to the Clean Air Act, 
section 112. 

2-Nitropropane is minimally photochemically reactive;and, therefore, is classified as a 
solvent exempt from volume restrictions under Rule 66 of the Air Pollution Control District of 
Los Angeles County, Regulation 3 of the Bay Area Pollution Control District, or other similar 
pollution legislation in the United States. 
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MJ«ERIAL I 
SAFETY DATA I 

EMERGEt'lCY TELEPHONE NO: 713 • 479 • 7348 Page: 1 of 4 

SECTlON ONE· PRODUCT DESCRIPTlON 

IDENTITY: 1:Nitropropane7 MSDS DATE: 01-20-88 

SYNONYMS: 1-NP 

CAS Number: 1 08-03-2 1 
TSCA LISTING: This product is listed in the TSCA inventory. 

SECTlON TWO· HAZARDOUS INGREDIENTS 

CHE.MICAL NAME 
[CAS NUMBER} 

1-Nitroprcpane [1 08-03-2] 
2-Nitroprcpane [79-46·9} 
Nitromethane [75-52-5] 
Nitroethane (79-24-3] 

PERCENT 
PRESENT 

>94 . 

<3 
<1 
<1 

·Also Grace lnternaJ Limit unless otherwise specified 

TLV* 

25 ppm TWA 
10 ppm TWA 

100 ppm TWA 
100 ppm TWA 

N.A.=- Not applicable N.E •• None established 
NAIF= No applicable information found 
TLV = Threshold Limit Value PEL • Permissible Exposure Umit 

(ACGIH guideline) (OSHA legaJ limit) 
T'NA ::a Time Weighted Average C- Ceiling value 

for 8 hrs unless otherwise specified 
LEL = Lower Explosive Limit UEL ::a Upper Explosive Limit 

SECTlON THREE· PHYSICAL DATA 

APPEARANCE AND ODOR: Colorless liquid with mild, fruity odor. 
BOIUNG POINT: 268°F/131 C SPECIFIC GRAVITY: 1.00 (Water=- 1) 
FRE:ZING POINT: ·162°F/-108C %VOLATILE BY WT.: 100% 

PEL 

25 ppm TWA 
25 ppm TWA 

100 ppm TWA 
100 ppm TWA 

VAPOR PRESSURE: 7.5 mm Hg@ 20Ci EV_APORATION RATE: 0.8ft(8uAc = 1) 
VAPOR DENSITY: 3.1 (Air=- 1) 
WATER SOLUBILITY: 1.4% wt@ 20C 

Tli.~CCif't"GGr«J........,ISCCI::I.:JVcx:lf'cc.aC~"t\otear"'Cl~.~.Gaa"'"0181'0~-.:nrs&OI~. OIIO,_CXX\da:'VCI~0"'-,~.0::1'~·f"'e"""' ~ 
the~ 10 oe ()CtOt"CJ rt'O"f' ,.. "'M ~ Thrt ~" ~ ~ 01,. ..,., c~. ~ CII"''I ~ s.nc. ""- \oi M ona CCII"''OI!!Int a vM o ~ ~~tiOt"""a'O'" ~-c: •• -a.-a 
OI'ICr"'o.J ,.,.,_., OPW "0 -m.n,.... CO'WPICI 0 Gtooc.. Grace~ 1'110 ,....,...,.,W 1Ct,..,., IQ .... \IW' 01 trwa ~ ine tnerW0 Ct'la'I'C«S ~ 1 SCid Of'iiV ~CO (#cx~S .. ..,.., .:.-:: •:;ttc r,et"·\ :t 
Sc.. ~ rP'IOM ~~ana,...,.__~ rr..... rt -s,.... .......,,liOilllflt' o .,.~to~ ........... 0/fy v• t:1 rt'VI <X*:~ CJna '"~""' CXt:teer'<l .....,,., coOt<=• -.:~. ~~e :r 
locat -..cno ~ 
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NFPA Ratings (applicable to fire fighting situations only): Health -2, Aammability-3, 
Reactivity-1 
FLASH POINT: 96°F/36C METHOD: Closed Cup 
FLAMMABLE LIMIT- LEL: 2.2% UEL: Unknown 
APPROXIMATE IGNITION TEMPERATURE: 789°F/421C 

EXTINGUISHING MEDIA: Water spray, dry chemical, foam, carbon dioxide, or Halon system. 

SPECIAL FIRE FIGHTING PROCEDURES: Wear self contained breathing apparatus. Fight fires 
from an explosion-resistant location. Cool drums and tanks with water spray and continue·to 
cool after fire has been extinguished. Stay upwind and out of low areas. If tank or ·truck is 
involved in a fire, isolate for 112 mile in all directions. 

UNUSUAL FIRE & EXPLOSION HAZARDS: Flammable liquid. Combustion products may contain 
nitrogen oxides or carbon oxides. Vapor is heavier than air and may travel a considerable : 
distance to ignition source and flashback. 

SECTION FIVE· HEALTH & FIRST AID DATA 

IMMEDIATELY DANGEROUS TO UFE OR HEALTH: 2300 RJI11J 
PRIMARY ROUTES OF EXPOSURE: Inhalation of mist or vapor. Eye and skin contact. 
WARNING PROPERTIES: Irritating to eyes> 100 ppm~ Not considered to have good warning 
properties. 

HEALTH HAZARDS (ACUTE AND CHRONIC): Oral LD50 for rats is 455 mg/kg7 Inhalation LCso 

for 6 hr. for rats is 400 ppm. Chronic exposure has caused severe liver damage and possible 
effects to the kidneys and heart in animals. 1-NP has caused formation of methemoglobin in 
animal studies. Weak narcotic and respiratory irritant. No effects attributed to 1-NP have 
been reported in humans excapt eye irritation > 1 00 ppm. 

CARCINOGENICITf: Based on animal studies 2-nitropropane, a component,lhas been listed by 
IARC and NTP as a suspect carcinogen but is not listed by OSHA., Other components are not 
listed by NTP, IARC, or OSHA as suspect or proven carcinogens. 

SIGNS & SYMPTOMS OF OVEREXPOSURE: Headache, nausea, vomiting, diarrhea, dizziness, 
weakness. Burning, soreness in nose, throat, or lungs. 
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Persons with pre-existing 
lung conditions may be more susceptible to irritation effects. Persons with impaired liver 
function may be more susceptible to effects from liver damage. 

E.'v1ERGE.NCY AND FiRST AID PRCCEDURES: 

Eye Contact: Immediately flush with large quantities of water for at least 15 minutes while 
holding the eyelids open. Contact a physician immediately. 

C.. Skin Contact: Immediately remove contaminated c!othing and flush area with large quantities 
of water for at least 15 minutes. Contact a physician if irritation develops. 
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Ingestion: Induce vomiting if patient is conscious. Do not induce vomiting in an unconscious 
patient. Contact a physician immediately. 

Inhalation: Remove from contaminated atmosphere. If breathing has stopped, give artificial 
respiration then oxygen if needed. Contact a physician immediately. 

SECTION SIX· REACTIVITY DATA 

STABIUTY: Stable. 
CONDITIONS TO AVOID: High temperatures cause decomposition. Unlike nitromethane and 
nitroethane, no detonations of 1-NP have been reported even under very severe test 
conditions. However, mixing with amines, alkalies, acids, and other materials will cause 
1-NP to become unstable. 

INCOMPATIBIUTY WITH OTHER MATERIALS: Amines, strong acids, alkalies (lye, caustic), 
strong oxidizers, metal oxides, hydrocarbons and other combustible materials. Lead, copper 
and their alloys. 
HAZARDOUS DECOMPOSITION PRODUCTS: Nitrogen oxides, carbon oxides. 

HAZARDOUS POLYMERIZATION: Will not occur. 
CONDITIONS TO AVOID UNCONTROLLED POL YMERIZATlON: NA. 

SECTION SEVEN ·SPILL & DISPOSAL PROCEDURES 

STEPS TO BE TAKEN TO HANDLE SPILLS OR RELEASES: Evacuate area of nonessential 
personnel. Ventilate area. Eliminate ignition sources. No flames, sparks or flares allowed in 
spill area. Vapor may collect in low areas or trave.l a considerable distance to ignition source 
and flash back. Prevent from entering drinking water supplies or streams. Collect with 
non-combustible absorbent material and package for disposal according to local, state, and 
federal regulations. 

WASTE DISPOSAL PROCEDURES: When disposing of pure product as a waste according to E?A 
regulation 40 CFR 261 classify and label as follows: 

DOT Name and Number ~ Waste Nitropropane, UN2608 
EPA Name and Number= Ignitable, D001 

SECTION EIGHT· SPECIAL PROTECTION INFORMATION 

VENTILATION: If necessary, appropriate exhaust ventilation for the handling conditions is 
recommended. Dilution ventilation is not recommended as the sole control mechanism. 
PROTECTIVE EQUIPMENT: Minimum- chemical safety goggles with side shields and impervious 
gloves. Do not wear contact lenses when handling chemicals. Wear impervious clothing if 
possibility of body contact exists. 
RESPIRATORY PROTECTION: Use pressure-type supplied air or self-contained breathing 
apparatus. Po not use cartridge-type respirators. 
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SECTION NINE- SPECIAL PRECAUTIONS 

WORK/HYGIENIC PRACTICES: Before entering a confined space, check for vapor accumulation. 
Wash thoroughly after handling. Wash contaminated clothes before re-use. Launder work 
clothes separately from family clothes. Check protective clothing, especially impervious 
gloves, for leaks before use. Transfer equipment must be grounded. Do not use lye or caustic 
to clean drums or equipment that has contacted 1-NP. Dry salts of inorganic bases will cause 
1-NP to become unstable. 

PRECAUTIONS TO BE TAKEN IN STORAGE: Store in cool, dry, and well ventilated area. Keep 
containers closed. Use only DOT-approved containers. Do not enter storage area unless area 
is adequately ventilated. Protect against physical damage. Outside or detached storage is 
preferred. Inside storage should be in a standard flammable liquids storage room or cabinet. 
Nitropropane storage areas should be isolated from flammable liquids or gases. Explosives 
and hazardous processing should not be permitted in the vicinity of this storage area. 
Separate from oxidizing materials. Dry product may be stored in steel. Wet product (>2% 
water) must be stored in stainless steel or aluminum. 

SECTION TEN- REGULATORY COMMENTS 

1-Nitropropane is rica hazardous substance (40 CFR 116}, toxic pollutant (40 CFR 129), or 
•priority pollutant• pursuant to the Federal Water Pollution Control Act, sections 311 
(b}(2}(A), 307 (a). 

1-Nitropropane js ~hazardous air pollutant (40 CFR 61) pursuant to the Clean Air Act, 
section 112. 

1-Nitropropane is minimally photochemically rea~ and, therefore, is classified as a 
solvent exempt from volume restrictions under Rule 66 of the Air Pollution Control District of 
Los Angeles County, Regulation 3 of the Bay Area Air Pollution Control District, or other 
similar pollution legislation in the United States. 
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VERT • . . CHEMICAL CORPO.TION 
24th Floor • 5100 Poplar • Memphis, TN 38137 • 901 ·767·6851 

REPLY TO. P. 0 . BOX 2648 

SEPTEMBER 29, 1981 

SITE AND CLIMATIC DATA 

1. WEST HELENA, ARKANSAS 

2. 190 FEET ABOVE SEA LEVEL 

3. AVERAGE ANNUAL TEMPERATURE - 62.7° F 
WINTER DESIGN - 20°F DRY BULB 
SUMMER DESIGN - 95°F DRY BULB 

- 78°F WET BULB 
PREVAILING WIND, SOUTH WEST 

AVERAGE SPEED 8 MPH 

4. CLIMATIC DATA FROM NATIONAL CLIMATIC CENTER 

WEST HE LENA , AR 72390 

(5011 572-3701 

A. RAINFALL AND EVAPORATION (20 YEARS OF RECORD) 

MONTH 

JANUARY 

F EBRUARY 

MARCH 

APRIL 

MAY 

JUNE 

JULY 

AUGUST 

SEPTE MB ER 

OCTOBER 

NOVE MBER 

DECEMBER 

PRECIP(INl 

4.72 

4.84 

5.43 

5.30 

4.25 

3.2 3 

3.73 

3. 0 7 

3.27 

2.91 

4.09 

4.82 

49.66 

EVAPORATION( IN) 

1. 29 

1. 74 

3.30 

4 . 53 

5.78 

6.79 

6.85 

6.59 

5 . 0 1 

3.47 

2. 10 

1. 30 

48.70 

NET 
AC CUMULATION( IN) 

+ 3.43 

+ 3. 10 

+ 2. 13 

+ 0.77 

- 1. 53 

- 3.56 

- 3. 12 

- 3. 46 

- 1. 7 4 

- 0.56 

+ 1. 99 

+ 3. 5 2 

+ 0.96 
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8. SUMMARY 

1. ACCUMULATION FROM NOVEMBER TO APRIL 
2 . ACCUMULATION FROM MAY TO OCTOBER 

+14.94 
-13 . 98 



CHEMICAL CO~P·~TIDN 
24th Floor • 5100 Poplar • Memphis, TN 38137 • 901 ·767·6851 

REPLY TO. P. 0. BOX 2648 

SEPTEMBER 29, 1981 

MONITORING WELLS - ANALYTICAL DATA 

WEST HELENA. AR 72390 

15011 572-3701 

BEGINNING IN JULY 1977, A PROGRAM WAS INITIATED TO ANALYZE 
WATER OBTAINED FROM THE MONITORING WELLS. THE PURPOSE OF 
THIS ANALYSIS IS TO DETECT MIGRATION OF CONTAMINANTS FROM 
THE WASTEWATER TREATMENT FACILITY OR THE MANUFACTURING 
AREA. GENERAL PARAMETERS ARE EXAMINED TO PROVIDE AN EARLY 
WARINING; NONSPECIFIC ORGANIC PARAMETERS PROVIDE SCREENING; 
AND SPECIFIC CHEMICAL COMPOUNDS DETERMINE THE SOURCE OF 
CONTAMINATION. 

ROUTINE LABORATORY ANALYSIS IS PERFORMED ON AT LEAST TWO 
WELLS ON THE FIRST OF EACH MONTH. PARAMETERS ANALYZED 
FOR INCLUDE THE FOLLOWINGt 

PH 
COD 
BOD 
ALKALININTY 
CHLORIDES 

NITRATES 
SULFATES 
AMMONIA 
PHENOL(S) 
SPECIFIC PRODUCTS 

SPECIFIC PRODUCTS INCLUDES ANY PRODUCT MANUFACTURED OR 
HANDLED CURRENTLY OR WITHIN THE PAST TWELVE MONTHS. 

ANALYSIS IS PERFORMED IN ACCORDANCE WITH THE CURRENT EDITION 
OF ''STANDARD METHODS OF WATER AND WASTEWATER '' , CURRENTLY 
ACCEPTED EPA METHODS, OR IN THE CASE OF SPECIFIC PRODUCTS , 
METHODS DEVELOPED BY VERTAC CHEMICAL CORPORATION. 
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WEST HELENA . A R 72390 

15011 572·3701 

EXISTING MONITORING WELLS- LOCATION AND STRUCTURE 

DURING CONSTRUCTION OF THE WEST HELENA PLANT'S WASTE
WAT ER TREATMENT FACILITY IN 1976, THREE (3) MONITORI NG 
WELLS WERE ESTABLISHED IN SEPTEMBER OF THAT YEAR . THE 
WELLS ARE LOCATED ON THREE SIDES OF THE TREAT MENT SYSTEM; 
EAST, SOUTH AND WEST. THE SOUTHAND WEST WELLS ARE 20 
FEET DEEP WHILE THE SOUTH WELL IS 45 FEET DEEP. THE 
WELLS WERE CONSTRUCTED WITH STANDARD 1 1/4

11 WELL PIPE 
BY JUMPER'S WELL SERIVCE OF WEST HELENA . NO LOGS OF 
BORING WERE MADE. THESE WELLS ARE HYDRAULICALL Y DOWN 
GRADIENT AND AT THE LIMIT OF THE FACILITY PROPERTY. 

A FOURTH WELL LIES HYDRAULICALLY UPGRADIENT FROM THE 
WASTE MANAGEMENT AREA AND IS AN OLD WATER SOURCE FOR 
THE PLANT SITE. THE WELL IS APPROXIMATELY 81 FEET 
DEEP. 

THE WELLS ARE IDENTIFIED IN THE FOLLOWING MANNER: 

WELL No. 1 - EAST SIDE OF TREATMENT SYSTEM 
(BY API TANK) 

WELL No. 2 - BESIDE BOILER HOUSE 
WELL No. 3 - WEST SIDE OF TREAT MENT SYSTEM 
WELL No. 4 - S OUTH SIDE OF TREATMENT SYSTEM. 
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24th Floor • 5100 Poplar • Memphis, TN 38137 • 901-767-6851 

REPLY TO. P. 0 . BOX 2648 
WEST HELENA. AR 72390 
(5011 572-3701 

SEPTEMBER 29, 1981 

WASTEWATER TREATMENT SYSTEM - CONSTRUCTION DETAILS 

DEPTH APPROX. 
DIMENSIONS WHEN FULL FULL VOLUME 

EQUALIZATION POND 
BID-POND 

29 5' X 353' 1 5 ' 1075 M FT 3 
3 8 MM GAL 

POLISH POND 
127 1 262 1 1 5 ' X 240 M FT 0.6 MM GAL 

206 1 X 262 1 15 I 480 M FT 3 3.6 MM GAL 

SIDE SLOPES AT 3:1 

PONDS ARE LINED WITH AMERICAN COLLOID COMPANY, VOLCLAY SALINE 
SEAL-100, BENTONITE CLAY. CLAY APPLIED AT A MINIMUM OF 2.5 
POUNDS OF CLAY TO EACH SQUARE FOOT OF SOIL, SPREAD EVENLY, 
MIXED INTO THE TOP FOUR INCHES OF SOIL AND COMPACTED, AT OPTIMUM 
MOISTURE TO A MINIMUM OF 85 MODIFIED PROCTOR, FOR A PERMEABILITY 
OF 1 X 10-7 CMS/SEC. 
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TO: 

FROM: 

THRU: 

DATE: 

SUBJ: 

• • ECOLOGY AND ENVIRONMENT, INC., 

REGION VI 

MEMORANDUM 

Keith Bradley, Region VI RPO 

Miles Bo~ton, Ground Water Hydrologi:t ~IAIIS 

K. H. Malone, Jr . , Region VI RPM ~ 
July 29, 1986 

Sampling Mission Results from the Vertac-West Helena Site, 
West Helena, AR (AR 361) 
TOO# R06-8507-13 

INTRODUCTION 

1:l ~5 -.r uc 
c.~Jw Ck.-.04-(;c.J 
Anoqqo66c6 

?.:tb · &ID 

FIT was tasked by the USEPA to conduct a sampling mission at the Vertac-West 
Helena site , West Helena , Arkansas, Figure 1. It was specifically requested 
that both surface and subsurface soil samples be collected at three inactive 
surface impoundments located along Vertac• s northwestern boundary. It was 
agreed that three sample stations would be established for each impoundment 
area. 

SITE DESCRIPTION AND HISTORY 

On October 19, 1985, FIT members Miles Bolton, We 1 don Day and Jeff Dubose 
met with site representative Joe Porter to discuss the following day• s 
sampling mission and obtain additional site information . A summary of the 
site history follows : 

A man named Kencade started operations t this site around 1970 
_m_anufactoring-methox ych 1 or. At that time, ponds were present where the
inactive surface impoundments are now located. Jn_j 9]2 th~mical plant 11~ 
~~~3 s~~d t

1
o ~cr__y i ll_iams w~o s~l~ tSe pJ_~nt 1to ANS~ 1..[}~; tihn 

1
72 . In , ~ 

e p an was aga1n pure ase y erry 1 I 1ams. y e p ant was , § 
known as Eagle River Chemical. The name was later changed to Vertac, Inc. · c. o.. 
The predominant chemicals manufactured in the past were dinitro herbicide :. ~_!{ 
and propanil. The major chemicals currently being manufactured are : ~~ 
methymil, permethrin, sypermethrin, and a hydrocarbon polymer that is : ~,~~ 
composed of kerosine and I sonax 132. Mr. Porter claims that the yellow ~ o., 
blocks scattered throughout the inactive portion of the site are where ANSEL 1 

... ... . 

buried dinitro drums. t · 

The surface impoundments were created from the ponds around 1972-73. 
Limestone was added to the narrow impoundment for the acid neutralization of 



• • dichloromaline and proprionic acid. The other two ponds were used as waste 
disposal. Wash water from Helena Chemical• s (AR 1589) chemical formulation 
operations was also placed into the ponds. Helena Chemical stopped 
disposing of their wastes in the ponds around 1976-77. 

The ponds were closed in 1978. The closure procedure consisted of pumping 
the water from the pond (the water was removed by Rollins) and the~placing a 
clay cap consisting of native soil and bentonite over the impoundments. An 
aerial photograph owned by Vertac indicates the narrow pond was 
approximately 2-4 feet deep and the other two ponds were approximately 5 to 
10 feet deep. 

SAMPLING RESULTS 

Nine surface and nine subsurface samples were collected by FIT members Miles 
Bolton, Weldon Day, Jeff Dubose, Thomas Lensing and Lloyd Collins on October 
20, 1985. Their locations are shown in Figure 3. The subsurface samples 
were collected using post hole diggers. Since the maximum depth obtainable 
with post hold diggers is about 5 feet, the samples were collected along the 
sides of the ponds to ensure penetrating the fill material used to cover the 
ponds. In all cases, the subsurface soil samples were collected after a 
lithologic change in the soil profile was evident, indicating the subsurface 
samples consisted of non-fill material. 

Organic and inorganic laboratory results, field sample documents and 
photographs are attached to this report. The sample stations were lettered 
A through I. The number 1 was added as a suffix to each letter to indicate 
surface samples and the number 2 was added to indicate subsurface samples. 
Note in the 1 aboratory results that organic samples from Stations D1, G-2, 
H1 and !2 had to be analyzed as medium conentration samples by the 
laboratory. Table 1 summarizes the organic surface sample results and Table 
2 summarizes the organic subsurface sample results. These tables do not 
list any compounds that were flagged as being present in laboratory blanks, 
tentatively identified, or below detection limits. Therefore, only those 
compounds positively identified as being present in the samples are listed. 

The organic sample results indicate that the surface fill material for pond 
#1 is more contaminated than the subsurface material, especially at Station 
B. The opposite is true for ponds 2 and 3. Only pesticides were positively 
identified in the subsurface samples. 

In contrast to the organic results, the inorganic sample results do not 
indicate the presence of significant inorganic contamination. The lack of a 
background sample, however, makes it difficult to draw definite 
conclusions. 

CONCLUSIONS AND RECOMI~ENDATIONS 

It is evident from the sample results that the subsurface material is 
contaminated with pesticides and other organic compounds and the surface 
fill material is contaminated with pesticides. Since the surface fill 
material is contaminated with a variety of pesticides, the possibility that 
the contamination extends beyond the site boundaries should be considered. 
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Consider ing the ar ea's dependence upon ground water, the FIT recommends that 
monitoring wells be installed around the ponds to determine if the ground 
water has been affected by the organic compounds. The proposed well 
locations are shown in Figure 4. These locations would provide water 
quality and local hydraulic gradient information. Currently, FIT lacks 
1 ocal hydrogeologic information for the area around the site. Therefore, 
the specific design of the wells will be dependent upon the acquisition of 
additional hydrogeologic information . 

If the EPA desires to determine whether or not the surface soil 
contamination ex~ends beyond the fill material as a result of wind blown 
action or possible indiscriminate dumping, then the FIT recommends that 
surface soil samples be collected outside of the pond area . The proposed 
locations are shown in the attached aerial photograph, Figure 5. Each 
sample would be a composite consisting of soil collected at the station and 
four other locations no more than 10 feet from the station . Based upon 
these results, a comprehensive sampling plan could be developed to 
accurately determine the extent of surface pesticide contamination. 
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Organic surface soil results from the Vertac-West Helena site 

·- • 
(AR 361). Only results that were not flagged are shown. 

Concentrations are in parts per billion. 

I Station A1 I Bl I C1 Dl E1 F1 Gl H1 I 11 

I I I I 
14,4'-DDT I 1,813 1 26 30 34 25 I 
I I I I I 
I Methoxych 1 o~ 3,984 1 12,996 1 241 184 817 221 1 444 

I I I I I 
I Aldrin I I 596.1 1 37 1 

I I I I I 
I Dieldrin I I 1, 12o 1 I 
I I I I I 
I Chlordane I I 3,563 1 I 
I I I I I 
I 4,4'-DDE I I 421 1 I 
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Table 2. Organic surface soil results from the Vertac-West Helena site 
(AR 361). Only results that were not flagged are shown. 
Concentrations are in parts per billion. 

Station A2 82 C2 02 E2 F2 G2 

4,4'-00T 22 

Methoxychlor 216 85,121 5,659 17,266 

Aldrin 1,073.6 

Chlordane 14,360 

1,2 Oichloroethane 190 

Phenol 1 ,soc 840 3,100 

Bi s(2-ethyl hexyl) phthalate 67C 290C 

1,2-dichl orobenzene 

Gamma-BHC 72.2 98. J 

Toluene 4,000 

Ethyl benzene 

Chlorobenzene ' 

( ~Ja.1 C i... o?M; co.J 
ftRD CJ'f066 O(<fq 
:l -Jb·'io 

H2 12 

654,178 

30,00C 

4,98C 

34,000 16,00C 

28,00C 

2,60C 

Total xylenes 1,700 3,300 180,000 

2-hexanone 75,000 75,000 
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After reviewing the data obtained from samples taken at the Vertac-West 
Helena facility the results are as follows: 

In the inorganic analysis the spike recoveries for antimony (55%), lead 
(65%), selenium (0%), silver (60%), tin (17%), manganese {34%) and arsenic 
(70%) were below QC limits. Any values reported for these metals may be 
biased to the low side, and actual values may be higher than reported 
values. 

The duplicate analysis for calcium should be used cautiously. All other 
analysis for inorganics were satisfactory. 

For the organic analyss the surrogate recoveries for samples FC284, FC285, 
FC286 and FC287 were outside of QC 1 imits. These four samples were 
reextracted and reanalyzed, however the reanalysis was worse than the 
original analysis so the results from the original analysis was reported. 
Since the surrogates were out of QC limits both times, this may represent a 
real matrix interference in the samples andnota lab problem. 

For sample FC291 the % RPD for the volatiles were all outside QC limits. 
Since this was a field rinsate blank the effect was probably minimal. 

For sample FC280 the% surrogate recoveries for all fractions were slightly 
above QC limits. Values reported for this sample may be higher than actual 
values . 

All compounds found in the lab blank were flagged with a B. 

The tuning and calibration analysis for these samples were satisfactory. 

The analysis of these samples show that each location had a variety of 
pesticides at varying concentrations. 
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~ASE NIJ'IfBER: 4Z8l 
) ITE NAME/ CODE: Ve rt;~s;. li, liii:lii:Da AB Jfll ., 

CONCENTRATIONS (ppm) 
EPA Samp Je NumD~rs M"'BIENT _B_AC_KuKU_UNU J. i 

AMMETER MFB341 MFB350 MFB342 MFB351 MBF343 HFB354 NFB344 IMFB355 IHFB345 ~FB356 MFB346 i 

Western Eastern I 

u.s .. 2. u.s. 2. 
latrt x type SQI_L SQ:U son SOIL SOH. son C:()Tl !c:n n ~ off.. ;on. son )011 ~11 

lll11i num 3570 3690 3710 2760 3320 1740 ?R7 0 ?7<;0 ·5-330 ~ Q ? () 3000 58,UUU ]_3,UQQ_ 
lnt 1mony ?AD .41 .52 
lr_ie_n 1_£ _llR 6 3R 16R 4R n 9R 7 RR 20R ? ?R [7 ?R b , QD 4 f.R 5.5 4.8 
1 ari um 111 84 144 110 90 8 7 10 9 f.R II 1 A ?? QQ !>BU _2~0-

~~ 0.68 0.55 

:a. _' 
1 1 

13,100* 6650* 4700* 2 1 5001( 15 200i' 23 900* 1 n 1 on,·· I? 1 7 O(H'l* .~h l 0 * /, 7 ()* 11 QOOic 18,000 3,200 
.hromi lJ11 5 2 [<; t. 11 33 
i()bal t 7.1 ~.9 i 

~oppe_r:_ 1 12 8 6 1 7 5 8 2 7 .6 7 4 1 6 9 ~ 9 6 2 Zl 13 
Iron 10 , 500 10 400 81 60 9530 9880 .10.-'tOO. Q? <;O l'i. 130 1 1 /,()() 2 200. 8.670 ]J,uu_u 1_4,000 
lead 7 8R 7 3R 9 .4B._ _2 .<)R 7 .4R 6 8R _6 1R !1 1R 7 7R S.R _7_ Z_R 17 _!4_ 
I agnes 1 Ll1l 6850 3950 2390 11,700 8550 12 500 8850 :1 2 300 '1190 1F.O 6no 7,80U 2;300 
!anganese oZ/R 444R 640R 50 0R 636R 579R 66 1R l459R fi82R ,1 'l R 5 1 QR JtlU f bO 
rercury U Utl l 0 .'038 0.095 _o_._o~ 0 079 IO 050 0 057 0 .019 D 04R l OR 1 0 0~ 7 u ._046 0.081 
11 eke 1 15 ll 
'otass1lJ11 l+~j 4 YO 2 . 9 1 ~28 88 179 
;e l en11111 .23 .30 
;nver 

:ffi-~ . m 
J 4 Z 4tiJ 46 ':;1 I I 'J. 388 1502 566 734 >50 ~22 1465 10,000 2, 600 . 9.1 7.7 

~ .90 .96 
10 43 

.inc_ _40 32 ll JZ 38 137 34 31 j6 34 33 55 40 

.yan1de u . )41{ 0 52R ) _.5_3R l4R IO 60R 
~tat1on No. /1 1 /\? Rl B2 Cl 1c2 01 02 :1 IF.2 Fl l. va 1 ues obt a 1 ned fran 
ample /AIIt C.rJVE INAC..rtl/~ 11/AC//IIE IJMc.nve JtJAC.nve l t/AC. rtVIE / .'IAC rJ VE. lfo/I', CTfi/IE INAcrrVE. tNAcr/1/li lt.A/!tCTIV!i "Element Concentrations 
tat1on I ,A/ P~vi.Jl> - 1/-1 P~ OJ f)- ltli f>Otl)/b - l~f>OtiJ/b- I Potii/D- JMf~ VIJf) - IAP~tiJJD - I.Mf~ IIA/1>- /"fft111Hf>- l;t1f>OII~/)- lt:•1fcii.VIJ - Soils ana Ot ner Surface 
ocat ton I~EN'fj il1tE)Jr, ~EwTj i1£w~ ,if l!Wr) ME.J.IT. ("1£./J ~ N£}1; .lf!E ~r, i-tENr, l"lF-.1/ r; ~ater1als or £ne Conier-

AloR rrl .IJORT"'ft Nr1R. rti lloR.rlt lo/oRTH No~ MI sourH sov tf sovnl f~(l~l~ S ()t/TH minous On~tea States•, foND Po#b Of'I /J fo,Vl> f'oA.I/) (' fiJJ () po.vo p o#l> foJJ/) 
(5vd=~c£) CSv8- Po.VD oateo I984. O.S.G.S. (StJ6- IJ8- ~5 ·~---~ ,. .. 5 II(?. FA c.&' 's ,; 1< r lt{.,Ej 5rJ~F Sllf(rA.c£ ) Professional Pa~er 1270. 

l-1nd1cates a value estimated or not reported due to the presence of interference. 2. Reference for East/ 
-spike sample recovery 1s not within control limits. West Division is the 
-duplicate analysts 1s not w1th1n control 11mits. 96 W long1 tudinal line 

\ldlich bisects Region VI. , . 10/31/85 . 
~ --
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ASE Nt.ttBER: '4781 
r> ITE NAME/CODE : Qe rtac , W. Helena AR 361 

CONCENTRATIONS (ppm) 

~ARAMETER 
EPA Sample Number s N1BIENT B_ACKGROUNO l. 

MFB357 HFB347 MFB358 MFB348 MFB359 HFB349 MFB360 
Wes t ern Eastern 
u.s. 2. u.s. 2. 

~atr 1x type ~OIJ ~()Tl c:nn c:nTT cnTT I c:nn lsnn. ~01 1 ~1 1 

.l ll111 num t.?b.() t.n?n ~ 7Rn ?A~n 1,1 An I ~;;t.n l? a1 n 58 ,000 33 ,000 
lnt 1mony .4 I .52 
1y-_se._n 1c ;; t.. o ;; no t;AR t.. . OR 7 f. R t; Qu 1?11 5.5 4.8 
~ ar i ··- 1n1 1 1 n 1 1 7 1 1 ;; 7 0 : 1 1 7 7n 580 lYO 

~ 0.68 0. 55 
l l r-[a 1 .. ti.JTI 1 1 t;OO* 1 1 1 00* ? 11 0* ? t; 1 oon t;O t;OO* ? ? 1 00* Ia;; ?OO* 18,000 3,200 

thromlll1l 7 Q " 1 1?R A t; 7 1 ',; ? 41 33 
obaJt 7.1 5.9 
opper i 11 A t; 1 1 Q Q q b. 1 ? 21 13 
ron QQ70 1 n Ann Ql"i() 1 0 <;()() Rt.ln 1 1 Rnn "if.RO 21, 000 14,000 
ead f. 1 R A t;R Q ?R f. fiR t; 1R f, QR lJ AR l7 14 
lagnes 11J11 7120 l)q4o 11qo 11 1)00 6700 11 700 17?0 7, 800 2,300 
!anganese 41 QR t;Q!J.R l4? R f."iOR ?74R 70?R 4R ?R ~o 260 
le rcury 0 .070 n ' o111 0 07') 0 04') 0 OR4 0 .070 0 042 0.046 0.081 
ickel 10 34 11 15 11 
totass1ll1\ 823 277 736 975 4')1 
1e l en1lJTI .23 . 30 
i l ver 
~~ _627_ 628 568 597 594 64 2 532 10,000 2.600 

~ 
. 9. 1 7.7 

.90 .96 
tar I ' i_ urll_ 16 16 70 43 
li ne 39 37 31 38 38 46 17 55 40 
van ide 0 56R 
tat1on No. F2 G1 G2 H1 H2 Il 12 l. Values obtai ned fran 
ample UJ1t c. n vii If/A C.fi VE :/NAC.rtVE IN ltCT7 V/E. INACTIVE INAcn vt: /N~CT/'IE "Element Concentr ations 
tat1on 1/1 f O VJJIJ - lllt ftJ IIII(J- :JM /> orniD- I ft.! Po II A)(J- IM PovJI/)- 1M foVI/1> 111 {>dvP () - Soils ano OEner Surface 
1ocat ion l11c.tJ r; 1Mt.V7j Me.w~ !1E.Nf l~eNr, HEJJr, ii1ENfj ~ateri al s or t he ~on£er-

~~LITII WE ST wes . west Wcs r WE.S I y.Jc.s r mi nous OniEea SEates•, 
It ~() POND Po All> (>c /JD t cJJ /> . p c!/P puwo 

dated 1984 . O.S.G.S . 
~~S Vl( fi\Ct:.) 

I( Sc/.8- . 118- (S 1113-
LSII~u.) iSvR.FACE !:J vA. ~It c. E. .1 Profe ss ional PaEer 1270. 

1-i.ndicates a value estimated or not reported due to the presence Of lnterterence. 2. Reference for East/ 
1-spike sample recovery 1s not within control limits. Wes t Divi sion is the 
l-dupl1cate analysi s 1s not wi thin control limits. 96 W long itud inal line 

wh ich bi sect s Reg ion VI. 
10/31/85 

-· 
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INORGANIC WATER ANALYSIS SUMMARY Page_J_ofL 

!SITE NAME/CODE: Vertac, W Helena AR 361 
CONCENTRATIONS ( ppb) 

Uri nk i ng Water Crl ter i a TPA Sam l e NlJiTiDerS 0 

PARAMETER MFB352 MFB353 MFB361 
Primary Secondar 

ratrTX Tfpe WATF.R WATF.R WATF.R 
Tl.iil1 num 
~i 
f\rsenfc 50 
IJMfum 1000 
~l1t.Jn 

10 

w~ 144* 168* T56* 
50 

rot>a It 
~()pper lUO(f 
:ron ~00 
~ad 50 
ragne"S1um 
rarlganese -50 
~cury --u:u57 U.UJZ U.U4l --z 
rrckel 
ror assf lin 

~lentllll 10 
;Tlver 50 
;o<JTliTI Zl./ Z I. L. Zl/ 

IOalTfum 

~ -suoo 
Tattede 

f 

• 
tal:-lon No. 
ample RtA}SAr£;. iR.tAJS!rTf. i R.ti-/SffTE 
tat ion 8LMII< 8LIPJK Bt..1tJJK 
location 

1-TrlOTcates a value estlmated or not reported Clue to the presence of 1nterterence. 
1-sptke sample recover{~ 1s not w1th1ng control 11m1ts. 
1-.ouolfcate annalvsis Is not within contrnl limite: 
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Table II : ()I~'IIC ANALYSl5 S:.HWY 
51 te Name/Code Venae, W. llelena A""R--"-0;;..;36;.;;1_____ Case Number ....;4;:.:.7.=.8.:....1 __ Concentr•tion PPJ? Page ....L of J._ 

S&mple Station Number and 
LocatIon 

Scan fract l or 
~ No. /Class 
EPA 5A11'LE NUI'tiER 
wmn 
He thvlene ChlarldP VOA/1 
Chlara farm VOA/1 
Ben~ene VOA/1 
BLs..:( 2.:.,~ .. vODhtha ia te AIIN/1 
Oxirnne v0i.t1 
lleKumet hv Jr V<" J t) [ rlsllOXOne VOII./1 
Acetone VOA/2 
" 1-=-n=octvT~ate AllN/1 

·=~chi o r 
Pes t/l 

2042 ABN/ 3 
2056 AHN/ 3 

-~ 2081 AliN/J 

• 
- -

~ 

-
1. Priorrty Pollutant. 
z. Spec if ed Hazardous Sut.stance. 
). len ~at rvely I dent If led. 

fl.11IS1tre ~~14'S--\r£ 
8LMIK Ql-ftlll( 

~~}4'51\TE 
81-11111< 

8/~'/f'S' f/~/t:s' 1/:1•/~S' 

f C2 91 I'C292 fCJOO 
Wl\lt.K WATER WATER 

58 ~A 

~~~ 'iR 

'ill 
2 0JR 20J8 l?7nR 
9.1 

it.1 lA ltd IR 

(Q'iOR 

11 01 

10.69 
ll8J 
1171 

''" 

VOA - Vo a ti 1 e 
ABN - Acid Base/Neutr.sl 
Pest- Pesticide 

B - The anal yte s roun<:l 1n the tao blank. 
J- Indicates an estimated value for tentatively identified CQ11poun~• 

canrounds found be ~ow detection limit. 
P • PrHent tn s.wl'ole. but not reoorted bv 14b . 

-,. .. 

- ,-
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Table II : ~GA~IC ANALYSIS S:J1. .. ..VY 
Sl te Name/Code Vertac, w ll_!!)..ena AR 0361 Cue NUIIIber 4781 Concentration PP..b Paget_ of 4_ 

Sample Station Number and 
Location 

Scan fractlor 
Compound No. /C 1 ass 
[PA 5AI1'LE NU~ER 
I"ATRJX 
- I!QtilVIene Chloride IVOA/ 1 
Chloroform [V0/1/l 
·~nzene [VUAIL 

>"ftftA I VU/\/1 

- 1- ···~·olftPftft·"· Oft 
[V01YTT 
[V0/1/1 

ivl6eii7.ene [VOl\/ l 
Chlorobcm:ene [V0/\/1 

ACI!tone :vuAtl 
TOTiiT xylenl!a I YUill" 

7~-----., .. IYU/If l 

"·--· ··-- ... [II IIN/l 

Dhnnnl 1\llN/l 

l ?-AI~hlnrnhnn•ann 
/\1)1'1/l 

a 1 • • t 1 . .......... _ .. , ' ...... ···- /\llN/1 

& &-nnT IP,.c•/1 

'· '·-""" IPI'~t/ 1 ........ _ ........ IPP<It/1 
A l.lrln IPI',;t/1 
nlalArln IP .. ..r/1 ,..: ... ...... IPP <: t /1 
"·--· .aur . { 11 ntiAnP \ [p.,,. t /I 
11,. • ·-· ~-•• ~J:' ... t nt r I., I I nvA nP lvnA/1 
~ ........... __ lvoAIJ .... ~ .. -~- 62 lvnA/ 1 

O~ftM'ft .;-,·,;-_ _ _ 247 lvoA/ J 
ol.nnun All.""" 263 lvoAI 3 
·--~ Aa--- 441 lvn1111 

' 7-t!lt'hln r n-1:nltrnlu>n 7Pn<> IAnN/J 
llnl.nnun All<""" 1510 IAIIN/ 3 
link t'nrhnvv11r ~ ... 1..r 1518' liiBN/3 
link nnlvnur11>nr Arnmnt lr 1937 IAnN/J 
llnl.nnun All. .•nt> 2222 11\Bti/J 
"- · """" Alt'nhnl )JU \nN/1 
u.O...Aun /\mlnP 1798 ~BN/3 

"""·-~- 1842 IIIBN/J 
llnl.nnun )Uti I) A liN I 
llnl. nun Kl'tnnP 1684 l\llN1 3 
llnknoun Alk;~np l b /1 ARNI ') 
llnl<nnun lJ'IIt A liN• 
link c: .. h .. t • .,,-;.;t&;;zene <tUL I\ON1 
IIHhnnun Alk""" lU£) ~\8N1 
llnknnun Alk:>n" 1£18- ~rlti, 
llnknoun -~~-;;;! ·n,. l't:lO 1\IINJ 
U-nk~own DOU (IIIN/) 

· u~k CnrbOxvllc Acid lJbll toll tin 
Un~noun Alk:~ne 1 o& 1 

T. ?riority POH\Jfant . 
I\IIN/3 

z. Spe~ H ed Haurdou$ Sub$lance. 
3. len~ a t 1vel y Identified . 

A1 112 81 

l l'r.7Rn ll'r7R9 i l'r.7R I 
I c:n11. I SOil. lc:ntt. 
196 1108 1128 
I7B l7o 168 
I7 R l7o 

I7J 

I459J 

11813 
1'•21 

13984 12 16 112,996 
1596.1 
lll20 
IJ:l6J 

I92JB [JLJil IJ40Jil 

j590J 
p90J 
JIOOOJ 
lliOOJ 

IZJOJ 
llJUJ 
l l~OJ [lbUOJ 

DOOJ 
J.)UUJ 

VOA • Vo14tile -
A8N - Ac id Base/He utr al 
Pest - Pest It Ide 

82 

l'r.?QO 
c:ntr 
220 

l7o 

7J 

148 

I 465J 

i670 

I.Jli.Jll 

1/.bUJ 

C1 r-2 01 p2 IE1 E2 Fl F2 

l'r7R7 F'r.291 l'r.?R1 1Fr794 IC'r?A/, r .. ,.,a~ .,,.~ .. ~ FC296 
c:ntr SOli. c:n II. ~n lc:ntr len n ILD snrt. 
98 .78 840 0 :t6R 1218 [, <nn <.D 168 
78 •n 84011 r.n lttnn 78 

84011 IB fF.R 
J 

190 

LJB 1508 IU It 7R I?R 

i 465J 'oJ6J 'o05J lt.o 7 ~ . 1 2078J 
1800 IRt.on 
'o05J 

,!900 'o05J 1&7~.1 
26 !2 )0 lu 

I 241 I 11_4. 6J _1!),6_. 8J ~1,121 fi9 . 6J ll14J It Rl.t 5659 
1073.6 

~0 . 9J IIT:sJ 
lb '\<.n 

I? ? 198 3 
Ill] I! [1 4JU 1 DUOJ H 190Jll V.IIOJB IJ6JB ~n tn 

19J ._!_(l_o_J I. 
[l bOO,I 

•liOJ 
14J 
IIJ 

14ZUJ IJ80J ro50J 
! %OJ V. SOJ 

l ltHJJ l'o60J 
JIIUJ hqn 1 
f JUJ IJOOJ 120J 
11~u_u_.J_ 

llUUJ 

ti80J r,6oJ 
OIUJ l400J liJOJ 

1 1nn t !l.l).f 
.on 
~1n 

1nnn. 
1100 1 l700J 

:l40J 
ZOOJ 

- The anal yte I$ round In the 1 ab DTailk. 
J - lnd lc ates an e \tlruted u l ue for tentative 1 y ld entl f I ed canpoUI'C • 

canrounds found be !ow detection 1 lrnlt . 
P- PrHent In SoW!'Oifl. but not reoorted bv lab. 

. ~ 
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~"'~ 
Site Harne/ Code Vertac, II. lleleno AR 0361 Case Humber .::4.:..;78,_,1,__ __ Concentration p~ Page ...2._ of .i_ 

Sample St atlon Number and 
Location 

Scan fraction 
Compound No. _LCI~~s 
lPA ~A,.,..ll NU:'titR 
I'V\IRI~ 

Unknown 1993 _!oBN(I_ 
Unknown AlkAnP ?nn? 1\IJN/ .J 

fj/r ' ·own 7170 1\DN/.J 

~ Alo•oho l 

lJ45 ABN/3 
1 ~u; ARN/'l 
1544 ARN/1 
1558 ARN/1 

Unk CArboxvl1c Ad d l7U ARN/1 
J,Ln_knnwn 1403 ABN/) 
Unk Substituted Be_nzenel412 1\DN/ J 

f-• 

1--
~--

i'r l orlly Pollutant. 
z. Soec lf ed Hazardou\ Substance. 
J. Ten tat 1 v e 1 y I dent If I ed • 

A1 A2 81 

J'C'?An I'('~ DO .. t'~D 

son c:nt c:nt 

VOA - Yo I at i 1 e 
ABN - Ac ld Base/He utr a 1 
Pest- Pestlcldt 

82 

,,.290 
lc:nt 

Cl C2 Dl 02 E1 E2 F'1 F'2 

IFC2R7 1Fr.791 Fr.7A1 ll'c-?96 II'OA6 l'f'?Q~ l'f '?A~ ll'r?at. 
j.,,., I""' SOIL !SOIL !SOIL son I SOli. isn11. 

j4JOJ 
lzs oJ 

7_0PJ 
.51 0J 

! l800J 
. lOOJ 
ll_OOJ 

/f()()J" 

B- The analyte \ found 1n the lab blank. 
J - Indicates an e\tlmated ~alue for tentatively Identified cOIIpoUI'<::; 

conrounds found be!ow detection limit. 
P- Prt'~ent 'n s.roll!!. but 110t reoorted bv lab. 
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<:1 -ce ~· Site Name/Cod e Vertac , II . Helens fiR 036 1 Case liumbe r 478 1 Conc entration pp_ b Page J_ of _4_ 
'-' <:C ~ 

Samp 1 e Stat I on Number and 
Loc at i on 

Scan fractior 
Compound No . /Class 
[PA )AWL[ riD!"'ITlr 
I"ATRIX 
•• a.hulftftft rhlnrltt .. VOA.' 1 

-;::t;) n rn f n rm voA:' i 
-:;-a-n-;;nP V0/\/1 

IUene VOl\/ 1 
1-t r I ;.1;1 nrnPth,;;;;- V0/\,'1 
ltr~hln rn,..:h:onP V0/\/1 

Ethvlbenzene V0/\/1 
rh lftrftkft.,~PnP VOI\/1 

I Ar~>tOnl' -VOI\/2 
ITotnl xvlenes VOl\/ 2 
~ _ ... ft •ft ·- ·voi.lz 

I N-nltrosodiohenvlamine -/\BN/1 
~nol /\ON/1 
1.2-dichlorobenzene I\IIN/1 

8IST2=Cthv1hexvl ) phthalate AllN/ 1 
14~ Pcst/1 
[ 4,4-DDt-: l'es t/1 
~thoxvchlor Pest/1 
r-1\ldrln Pest/1 
· Dieldrin Pest/1 
Chlordane l'es t/ 1 
Cnmmn- BIIC {lindane) -·~ lllexame th v1:vc l otrisilaxane VOIITJ 

[ Me thoxybenzeiie VOA/J 
Olft~ftft~ft 62 VOII/.1 

'~lnlulown fllknne 747 VU/\IJ 

.~ 1£.1 
VOIIIJ 

~<nown-Aikonc 441 V0/\1 J 
.2-dichlnro-J-nii:robenzcne IIHN/J 

I Unknown /\lkane 1510 1\IINIJ 
-Unk ca rboxy lic acid i~t!! 1\lWTJ 
-link poryiiUC1enr aromatiC 1q 1 j 1\UN/J 

I Unknown -Aikilne 2222 /\liN/ J 
I UnknoWrii\Tcohol 5JO 1\IIN/ J 
~ 1\mlne 1798 1\lli'I/J 

Unknown 1842 /\HNIJ 

508 lllll'!fj 

UiikiiOWi1 Ke lone l684 /\IINIJ 
----uiiknown /\ l lulnc 1677 N/.J 

~~-- 2J94 
11111'1/ J 

911Jst ltuted l><!nzene401 1\111'11 .J 
-Unkn<>wn A l kane 1025 UIN/ > 
Unknown /\1knne 1 2 18 ·- 1\Hfj/ J 

lJfi1Ui(iWi1 lim J n e 1456 1\UNI.J 
- Unknown 1580 ION/ .J 

Unk. l;a~TC /\cld 1)64 IOO,.IJ 

~lUlOiin 1\l ka ne 1941 
y:--,,.,onty Po11u t4nl . 

ARN/J 

Z. Spl' -: If ed Hazardous Sub stance. 
3. lentat1Vely Iden tified. 

Cl C2 Ill 

IFC286 [FC297 IFC287 
I SOli. [SOIL I sou 
[tt;A lnnon [7'\00R 
17R IAt.<;n 17908 
I7R IRt.. t; R 

lt.nnn I790J 

!Rt.<; 1 

i11n [<;100R 146000 

11700 

1444.1 122~4.1 
11100 
!??<;I. 

IH 

IR17 117 -1fot. [221 
I J7 

III5JII I 520Jo I9JOJ8 
I28 . 000J 
IB50J [LUUUJ 

115 .OOOJ 

I250J 
!70J ll~OJ 

IBOOJ 
l1qnn 1 

12200J 

YOA - Yo ' at i 1 e 
ABN - Ac. id Base/Neutral 
Pest- Pesticide 

112 

FC298 
I SOlL 
JJOOB 

134 , 000 

I1600J 

IJ JOO 
175,000 

l OOOJ R 
I LUU , UUl 

----
1l 2 

FC288 FC299 
SO IL SOil 
178 17108 
78 17101\ 

_li_1011 
16.000 

7J 

28 , 000 
2600 

4211 
1_80 ,000 
75 , 000 
l_J , 680J 

)0,000 
44_()_J 
2 1.JJ 

"''" b ''' lIt! 

4~tlU 

860J U lo_foJ II 
LloU ,UUUJ 
LUUUJ 

740.000.1 

: J l OJ 
f~VJ 

[ZJUJ 

J80J ~£. - 000.1 
7 nnn 

2/o _ 000.1 

s - lhe anal yte s round 1n tne 1 ab blank. 
J- Indi c ates an eH imated ulue for tentatively Iden tified canpo~c:; 

canrounds found t>e!ow detection limit . 
P • Pr l'~e"t 1n S<ll'Oll' . but 'lOt reoorted bv 1 ab. 

. ·• ) 
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~ a-:-- SIte Na:ne/ Code Vertac W. Helena AR 361 Case Number 4761 Concentration pp~ PageL of i_ 
'-J~<'r> ---

Gl G2 Ill 112 ll 12 . .... , 
Sample Stat i on Number and 
Locat ion ' Scan fract lor 
Compound No. /Cl ass 
EPA SAPi'LE NUI'BIT 
I"'ATRIX 
llnlcnntJn ICICI1 ABN/ 1 : 
llnknnun Anona '""' ARN/1 

I.-.Un.k.D ?1?n ARN/1 I 

~-
214~ ARN/1 

i ~ I ~~? <. ARNl1 
I ~66 AA.,/~ r 
I~S8 ARN/1 I ~ U~o ~o1own A~l 

f Unk c..~rt;;;;;~!J: ., ~ lH2 ARN /1 
' Unknown l40J ARN/1 IQOOI I ?001 I 4) ,VVVJ I 

Unk sub&titut;d -~~"";!412 AllN /J 2700J lnooJ I 
I 
i 
I 

I 

I 
I 
I 

I 
I 
! 

' I 
f- ! 
Fe i 

1-

: 

i 

. - ---- : 

I. i'r i or rt y Po 11 ulan t . \lOA - Yo at lle - · B- The aoatyte s round 1n t he lab blank. z. Spe o: If ed Hazardou\ SuiJ stance. A6N - Acid Ban/ Neutral J- Indi c ates .sn e\tlmated v.slue for tentatively Identified CO'I!povt'i: o 
. J. Ten!at rvely Identified • Pest- Pesticide canrounds found be!ow detec tion l im it. 

p PrHPflt In ~lrl'olf' but 'lOt reoo rtf'd bv lab .. 
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Site location map for the Vertac-West Helena site 

West Helena, Arkansas lAR 361). 
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ARKANSAS DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 

MEMORANDUM 

TO 

FROM 

DATE 

SUBJECT 

Sammy Bates, 

Jay Justice, 

27-0CT-1988 

Inspector, Hazardous Waste Div. 

Hazardous Waste Chemi:t, T.S. ~~ 

Results from analyses on soil samples taken at Cedar 
Chemical on August 22, 1988 

P· i5 .:..P I)V 

~Ja.t (~iU( ;c~ 
,4Q D il'I06€;0~C,l( 
~-fb · 'ic) 

Six of the seven soil samples taken at Cedar Chemical Company on 
August 22, 1988, were extracted with an organic solvent and 
presented to the GC/MS to determine if any semi-volatile organic 
compounds were present in them . Two of the samples demonstrated 
that they had some semi-volatile organic compounds present in them . 
The organic compounds present and their estimated concentrations in 
the soil are listed below . All concentrations are expressed in 
mg/kg and reflect the amounts that are expected to be present in 
the samples if they are completely devoid of moisture. The soil 
sample that was not analyzed was labeled, " Corner of Hwy 242 and 
Industrial Park Road ". 

Southeast corner of storage pad 

2,5-Cyclohexadiene-1,4 dione, 2,6-Bis(1,1-Dimethylethyl) 2 
Bis (Dimethylethyl) Benzenediol 2 
2-Dibenzofuranamine 7 
4-Dibenzofuranamine 5 

North side of tank TB112 

Di chloronitro Benzene 
Bis(Dimethyl ethyl) Benzenediol 
1,1'-(2,2-Dichloroethylidene) Bis (4-methoxy) Benzene 
Diphenyl Sulfone 

1 
5 
95 
3000 
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